SPICB TRAY . ~ " This invention relates to an optical fibre
managenent: . -system and in . particular to.a splice tray for an opti cal
fibre splitter array sub-assenbly for incorporation in the 5 node of an
optical fibre tel ecommunications network. . ¢ _ In the United

Ki ngdom the tel econmuni cations network i ncl udes a trunk network which
i's substantially conpletely constituted by optical fibre, and a | ocal
access network which is substanti gprgcsompagt el y constituted by copper
10 pairs. Flexibility in the copper access network is provided at two
points en route to the customer; firstly, at street- - si de cabinets
serving up to 600 i ms axrtﬁlvaew:lSIdI:;elaates to ah siptilmali cﬁim masnmmmg

around 10-15 I|ne n r .
under gr ound du%:t’@ 83, 66% lrﬁ?%ﬁ%’l‘%‘é{?x €§W% i%r#%q'l% % ﬁutlo 35
and 3. 7 m | |fmbre spiakhelre 2 ramay Jauhrtametsly EEn%GQPF?Orﬁtlpsi dpdehed
t hat ge Sga%rsf n§£"‘8{:Jélchﬂc#ﬁﬂkagtk'ﬂ@ceﬁﬁﬁﬁcaﬁiéﬁﬁé Knettibhxbe -

constltuted goal 1s a fixed, resilient,
transpar ent 20 t el edamile e Kingdoemt rihe Greée%‘““t"ﬁé’aﬁﬁ{qftsalne"é&%‘%s

network, Wi th; nCPR@&st ¥ tfz%k a&étwéﬂf eseeaR| s sabytaamallyr RIBHP IS 35 .
One way of achieving this would be to-

' managed fibre
network in thec‘PB?HB‘Ft%dt fYn, Optical, %ég’ﬁteeaoalb‘%/e?l "I’%‘r PRECHAOIME HIRE s
topography as whiéh 2> W@hhtbdta&m&.lalllty tbmpletiedyi ngonsraitlabéé oy casspper

t k f t t .
or1 e andPnePEhES ool FERLA THF o £ IR ATOEREE Hibat, HUEVANE 1B S imea.
t he maj or partat)ftw@epwxw’estﬁanrowtmtbethhecustomprovf-sp‘:éﬁld‘b taetrrﬁfmﬁet'
equl PITENt 0N & 44iS okl nblel® sé’fw?iﬁgv ) ¢ HoRu! th s &5ab| fotBRALPP! he

~provision of extra lines exi sting cust omer s,
flexible provdistribekion poisgsnFegyiag GFBME o Qpforid RS vi cé§ ‘total,

In order to be congl&i&ky 1{&5 Wowt %‘o d&tﬂmn%wdaergrousi@ld&d@ NI
node optical fibre, wth _no bhandw dth 35 |im tlng active g aﬂﬁlcs
ti

within théS iGAPERR%%ct dré. millichdegEEhPIY OBnPY RESsiARE o ion
net wor ks ( PONspan#bXdk C&#ld joint boxes. Eventually, it is expected that
the entire 'network, including the access network,' will be

— constituted by fibre.
' The ultimate goal is a fixed, resilient, tranéparent'
Zb telecommunications infrastructure for the ~optica; access
network, with capacity <for all  foreseeable service
requirements. 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 valuable 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 existing 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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-2- _* offer this total transparency and conplete freedom for

upgr-ade, shoul d be consi dered. The nobst comon passive optica
network. i s the sinplex single star, with point-to-point fibre for
each transmt and 5 receive path, fronthe exchange head end (HE) to the
cust omer network terminating equi pment2 (NTE). This network design has
been used throughout the world and neets aII t he access criteria. It
i nvol ves hi gh re c nt cabl and uni electro-optic pLovisj

ot PE and NTE PEFeEachilt s EReet warndbhier  and,ooPRRLRER EEsPalln 43F,
be justified fopgradge shouldbbei cessideared. who generally al so require the

security of di vigy aﬁs%ésﬂf ,Wyafns% g:%i% 31! HELh82k f% erfé’{dvﬁﬁ‘féx

The advent of optic
devi ces has enabBGMBtﬁéaéonvepb BﬁlnﬁetpeﬂotatbﬁlbreJipﬁeﬂﬁﬁhdﬁ%a@§m$¢ and

further. T%esfe86§$éY%a@ﬂ”D@Fﬁmﬂéhéﬂéﬁﬁﬁéﬁﬁe head eaaw@ﬁz?r@@S@&étéﬁgééﬂw&a-

single transmtter to di stri but ed anpngst several custoners
thereby reduci REEUABRSHRFPHRAEHRT eauiprept ( T -nv &8¢ femetwork desbon hagr-

denonstrated lseéht g.%red throhz’ﬁbael Gfhe | ﬁo&laysdﬁn iﬁ@été 6|aipld10’ﬁhe0rhc9cess
paSSI ve Opt i ca net W t | an usi Tl .
di vi si on- SrhFeFhRex ??’DMD r%ar\f?%gma?hz ?%T‘é SMFﬁat i g‘ffh‘b‘?‘é%

basi c rate intebeated-spti¢cerovigsioh amtwmrdndg MIBI\Eoroemeh custopenyi dRite

to all Cusﬁﬁ”eéésuif ia&tdh%l%edié‘_ gomes;%éﬁ %%é'gocust usti‘f?.'eﬁtr bRt ﬂrg{jé‘e -

exi sting copper rec ners rom aV|ng
t el ephony overb®sbress dueez:e. t Who genexdlgiy o @ areqwire otheqaeshadty of

Thi s may chang£1+ar§@erout1ngjuauieh iﬁc&essasaeaen@os£e£69b9n£ukehe§”al'
busi ness users for exanpl e those aV|ng e than |nes) can
probably . = break s AF§ter of gptical Sgié éer- g@aWﬂiength‘

services and fmmedmﬁeéy has enramw &ﬂxéﬂbd@iﬁdp’iﬁ&&f CtiBé OPONS tRkRs .

DadZ peY S e di one srdh' ERSHRYE. | o MhpsRoBRoBA P AP BPRERE, PaLopL Hher)

at Bishop's Stpwvténrtttaﬁkﬁm.tted friom susimgye thansmitiodr s idet disltaddmitedN

;netmork When conp

capltal 1nvestment In 1987, BT demonstrated splltter
technology in a system for telephony on a passive optlcal

20 network (TPON), with a 128 way split and us1ng_t1me division
multiplex (EbM) running at.ZOMb/s. This combination enabled

- basic rate integrated service digital network (ISDN) to be
~- provided to all customers. -iﬁ-practice,”the competitive cost _
constraint of the existing copper network precludee-domestic

25 customers from having just telephony over fibre, due to the
high capital cost of 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.

30 "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 (LﬁOFT)
at Bishop’s Stortford. | ' h

- 35 In summary, the use of splitter based PON architecture
will reduce the cost of fibre deployment in the access
 network. When compared with point-to-point fibre, savings



-~
L4 -

235 % Wil result from (i) reducing the nunber of fibres at the.

exchange and in t he networKk; (i1) reducing the amount of
terminal equi pment ‘at the 5 - exchange; (itii) sharing the
cost "of equi pnent anobngst a nunber of cust oners; (1v)
providing a thin, wdespread, low cos® ~ fibre

I nfrastructure; and 10 (v) providing a high degree of flexibility, and
al | owi ng , ‘Just Ln-time' equipnent and service provision.
Addi tional |y, Waf%%ﬁ‘f‘éc#ﬁ?’@‘ can be tailored to suit the existing
i nfrastruct ur e(i psourmessudicecttiandnutlber of vEibres abrkb¢. extbange andTdimal
networ k transparency t\Mel In rtq}oq%l{} the option for future services to be
provi ded on different Wav gl engtHs to t he tel ecommuni cati-ons, which for
TPON i s in the(iiBOOmeducing nbe. amowpt tgfanieirmingd equipmeént at the
wavel engt hsg ot her excé‘%?‘r j.ces, such as broadband access for cable

efl

tel evision and 20 high ni'tion tel evision, or business services, such

as “hi gh bi {i¥h} e sharing i be (COSEphohy CGUIPMEES HFPRIThcAnrumber ¢ gf

be provided. The hug comedyi;dt h potential- of fibre prom ses virtually
unlimted capacity for the . transpare . network. Event ual | it . wll
‘be possible té‘vfr aﬁ§r‘?ivll%'25‘ghun"gr eEig}"Bf Wéi’\}gleéﬁ’d:teﬁé'si_ ki an‘é%%gi y, Ta®*Ehe
devel opnent of t eclfrabaguciturept ise@ conponents, such. as narrow band

| asers, vel eng YARSTNe]y) | 1.1 pl e VDM ) 4 5 ical fLkt -
fibre anmpl i'L?\lNng? andgpﬁg%éllggdgvirﬂééh, An%%zgésesf%rwar%flgﬂigﬁ Lhéorgﬁﬁf%n-g

potential to remain agastabhetimed fequipmem0 and e viget Baovision.be used -

to provide many aﬂﬁdi’é%hﬁilﬁr_, ﬁéﬁrﬂj@?g?&{?&@eiéam A:t&?lgfil%;&'%%ds%@

engi neered to provide v_er%ml gh levels of security and resilience. Even
for sinple.  theomsistdvichda SRast FRCEIR | FOROWEFSS cftitee ar@d ebhent ravito
limt disruptiwjrksdR : Resilience inplies separacy of routing, and

expl oi ting t he existiTg i nfrastructure of undeiground;ducgs and,oth%r
. 715 _ Total "network transparency wi retain the option for

future_sefvices to be provided on different wavelengths to
the telec'ommﬁnica'tions, which for TPON is in the '13-00nm
'Qindo#. - 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 déta, vidéo telephony or vidé; cpnferencing,

can be provided. -~ The huge bandwidth potential of fibre
promises virtually unlimited capacity for thé transparent
network. Eventually, it will be possible to transmit

25 hundreds of wavelengths simultaneously, as the devefbpment of
technology in optical components, 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 used. to provide many and varied
services, then it must be designed and engineered-to provide
Very high levels of security and resilience. Even for simple
POTS, advéﬁce warning and live maintenancé are essential to
limit disruption. - _ '

.35 Resilience implies separacy of routing, and exploiting
the existing infrastructure .of underground ducts and other

" civil works is a prime requirement of the design philosophy.



el Ty
civil works

Analysis of thig resonrc

nt of the design phil osophy.
has. i ndi cated that separacy, fromcreating
aphi es, could be achieved by linking the

prifary ring

spi ne cabl es WM]HHU" feed many primary connection points
(PCPs) in the type network.- 4 - . In order to
create [err] fromthe existing star configurations, sone localities

5 wll have existing ducts that will allowthe |ink cables to be
instal | ed. | n2BRlysis of this FrSouFcacka®rkrdigateysFiakaseBRBRAYY hEEOBN

aver age 60% ofg RS fpnpkemeeyyVasing  topographi ek Ngcdigidigbexisihigveticby:
and, by addi ng new ducts |inks of ﬂl‘%EOm or ,!f&sjs a further 30% can
be covered. |niSHR%aRS, SPHBR e CRPLPS h&NiSh CHETS N, TRER many primary

boundari es wheygnrdwtSicralpgiintgs (20px0) ihe theovexietimnctar tthese nesesrk.
duplicate 10 Lbres.ipn the du o] | - cr Liver _
over railway bri dges],clnmﬁr%%rt h%o dilate g%ﬁp%/ g%%?ﬁéeéchea e?ﬁ%tlnge §t9§
The archit ect wonfddpptadd drsr, slosePDhcadpbyeapin/l hildveexistiinndagtisythat -

transmi ssion Ji@lclh%%mhanﬁimecéﬁféé aps | id % iift Adideb! @ psht &t 8lburban

conponents. nsm ssion options are sinplex (two fibre paths),
dupl ex, -hal f d@iiwerks. @nalysis has ghown ghagl ernf pBpEaggt kP of PCPs can

Si npl ex vor ki fg IR h (oS ekt dudtaAStdng) Ubp dagihg hBe
two fibres per_ circuit re wre&. Howexer, it henetits fromthe |owest
optical inder@usiFs links of | 24Qm qr legs, g INEEREE FO% AR PRGCREERESr s:
and the | owesttn eloieN dadds, HHw®e will be .nsStioirls et ansn anade nseundariest o
reflections of .l ess _than 25 dBm w th separat .. 0 ) d

recei ve' pat hs “A5F5 & YEE‘(’J’ aaalrfln splceaxnnv\or_kb%né’%oa%%d%%vea%%qligkeé?iggncases '

| oss penal ty cdlupid@aftreofitinesdupl dhiengampiugts reuke.dijplex aorasngrivers.

replaces these, ,yer railWay niRdves dy? Hetduee Grii§N 2oL . 2dB.

In view of the long termaimto provide a total fibré infrastructure, and
t he 15 presenTheaprphitactuse paepited Loshideo RPN rRRPEMRNY|Vilk
consi dered bepgficigkltenced 2By ORrdm¥miFsiEX Wekhknidguad] a hakativeéy
| ow | evel. of spl |__tﬁé‘&er_r 32)_ for, PO net}\é@r ks. : Sfl itter
based -PON ar cRiveddedtdd S¥n s 5&l§Pglseplsi ther CHRON{RS -ng Frapgmission
splices. Knowsptilbneeaieaysmpl ex deses i fidikd pakthsA, 48061éxantaP- 2upgl6886r -
The present inventio royid a_spli tray for housing at |east one
splice — alpegﬁqufgf’g\s(faogﬁﬁge.f ?’SFE‘(L eading to the or each splice, the
splice tra&p havi ng aSimphekodyorking30inpoeases arhe a ¢omplerihtyy/efitthe
‘portion, the pgmi QLLi havj i d : ; L0, 5 a
"Tve Tibre st Srigsireuebnre, ety he' S EERPE BRE S STe
portion Howevey, attt begafitsf fremsthe loweshH| Rl ¢rl dens ekl @R ¥oomm

each end therggh, @dchdeabkBin®e of dupleRlhéY/cVh 29t i QRaCoRE! i 1oWdd
the sole nmeans for feeding fibre to/fromthe main . Ny '
- return loss, since such systems are insensitive to

25 reflections of less than-25 dBm with separate transmit and
receive paths. Duplex and half duplex working each have an
insertion loss penalty of 7dB from the duplexing couplers,
and'diplex working replacés these with WDMs, with a reduced
penalty of 2dB. . )

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 (<32) for
PON networks. - .

- .35 The present invention providéiﬂa splice tray having a
_ main body portion for holding at least one sblice and for
' storing fibres leading to the or each splice, and a fibre



5 ° 'ebody portion, wherein the fibre entrylexit portion of the splice
tray is forned with a respective fibre test zone f oThisShedt Has BreReéphasdi ng
to or fromthe splice hol der region, wher eby each ‘fi or
froma splice can be independently tested b\é - associ a

measur enent apparatus. 5 In a preférred enbodi nent

entry/exit portion is provided with two fibre entry/exit ports, first
and second gui de channel s bei ng associated with.the orts for qui
respective fi ARECYLEHe HﬁFﬁlgBd§°ﬁorfﬁe@&.ngPr£rk§eab"f%f‘F% ?Pﬁr gain q’°%%’
entry/exit porgdeyé®, Preereef vhéheabibi eftiyperienpoytesnt ofothe aplticed
fibre guide channel bei assocjajed wth t i 0 or guiding a
respective fi vy ot °$ﬂﬁ%gﬁﬁé§bﬁé§ifﬁﬁYi%§ﬁ Efb}g {gge J‘:éfzé'\/ant'ageously,
each fibre test zoneAdvardrgfadusileq bychen apereach f dibee | kest tzlomef i luse
entry/exit portion. al p ' f. 1,br. uj h _

arr angenent 5 béi On%sr%llﬁé%ﬁ%é? iagln 8%%&%‘%‘? f ?ﬁ%ﬁgﬁh%’ h tglveg r $|P§§£ a%%ggjg |/ tehérlz:
can be acqEssticothy the carrpngewent being|syek heaSurbheHseappayatfidre a
sai d aperture. yliy overlies PART 8p@RkY%redlan®dsl ftesd by Sarﬁﬁﬁisﬁﬂ'db@t 0
the live fibre storage region. . The splice tray may further
conmprise a holVidw Sfiflr 8PeEbYFe; ondFeferabdy, thefibye (pRtEpypELt: PRFES
where fibre paraas dietivegrddiadmivi tndeapdr bifowhael fibeassocifitede varly v
/exit portjon, the r?;ndr-el bej n shaPed and_si zed tg.‘guigebfi b{:e

t her ear ountf | AT IPT TRERRTCI TR 2P ERRTRH CBR° BehEHaY ohtiPFRe *REN AGREBend
20 radi us reqhg efiEints batrli/ekigptdordidn. ey Béeprawddeld neytlbeapthiirded

with an i-nlet _, aperture thro whi ch dark fibre can access a further
fibre storage TAPES |o"zlor1§'v£|cheecf‘ll"'h p%l\&n‘g{]'hi n the mandrel. _ '

Advant ageously, the Ihve fpiderfernest apbadicents e aehinl bednt peoting has
mandrel, the arr Nt ok QeI ﬂ%\bﬁha 1R f#fe CaRoRE gl k&S b SAhd
area by 25 c%nf-l mggl iggp?.'eof opti cal %‘i br e undi;é th_ei?> oﬁg%_na%_aﬁ' .
resiliencel i tracks !gleﬁﬁﬁ;%g froms ithee HAhEREEY /S Bt cBPFAL e T cBBAFRY
the nini mum bepd deadEyBreyr ad Ukhief Ofpli¥€ holdddr egdtd tHiPomBidadodgnd
portion i.s provided with f'&bre retent|on %a s.ove(rj%g/i n tge. live fibre
storage regioftferect, at leask. 9BR h¥PH ~R%h ‘beés(l%% cHAbEd ¥R gt ¥Ber
detail, by wayibrecsawdatie Hegiwr.h reference to the acconpanying .-
' . The splice tray may further comprise a hollow mandrel

20 positioned at that end of the splice tray whgfe.fibre passes
between the main body portion -and the fibre entry/exit
portion, the mandrel being shaped and sized to guide fibre
therearound in such a manner that it cannot bé bend beyond
the minimum bend radius requirements for optical fibre. The

25 mandrel may be provided with an inlet aperture throﬁgh which
dark fibre can access a further fibre storage arealbrovided
within the mandrel. o '

Advantageously, the live fibre storage area is formed
'adjacent to the mandrel, the arrangement being such that live
30 fibre can be sfored_in said area by confining loops of
' optical fibre under their own nature resilience with the
loops of fibre having radii of curvature exceeding the
minimum bénd radius' curvature for live fibre, and the main
body portion is provided with fibre retention tabs overiying

.35 the live fibre storage region. .
The invention will now be described in greater detail,
" by way of example, with reference to the 'accompanying
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-'6‘;- ‘ drawi ngs, in which: - Figure 1 is a perspective
view, for one side, of an optical fibre tel econmunications network
node incorporating three splitter array sub-assenblies each of
which is 5 constructed in accordance with the invention;

Figure 2 is a perspective view, formthe‘o?)p’osite side, of the node
of Figure 1; _Figure 3 is a perspective view showi ng the node of
Figures 1 and maunt ed fgotway box in a storage 10 position;

Figure 4 is adﬁ@rwéﬁleg@t'l \}é’ \)"&}blvﬁq%’i mlar to that of Figure 3, but

showi ng the node 2 nBugbye iln itshea f perspgcbixe view, | fort ongorsdidey of an
position: - optical £id¥dWal Sedimdth 3] GHPhAYUSHLAINE VhEYERD-2REnG!

t he 15 spllt array sub- asse node of quyres 1 and 2;
Figure 6 is at|§'€|e§peé SE AR Ia!all'franb tﬂ&? afis quljies 5 eac °%utW§h‘éb\n ngs

parts of the %%3%%%%%’%@’1& helt P dre P ithe inverti®n; operative
posi tions; gure.7 Ts a perspective view of one of the spllce

20 trays of the spl |f’t‘é‘1‘r§r Payi8ul® aBCEFBRGLHYE FiVgEMes BOERthe opposite -

Figure 8 is asphen bEethhWUdagdﬂufﬁg¢m£1gntry/eX|t ~ portion of the

splice tray of Flgur spective,vi ew e
of the bend- FITRRY Putk® nAnPREFRECE venT e | TRer g, e mode 8
sub- assenbl y Bﬁ.gurﬁs A gangs 3 amohted in a _footﬁagurhoao iirs a storage.

perspecti g vgﬁg ?ne of the coupler - array mats of the splitter
array sub-ass ﬁy of "Figures 5 and 6; - ' "Figure 11 is a
perspective view of F¥gueeud ks apr agﬁrsmn@a& vhowr sémidiae sk that efay

sub- assemdl y: pigure 3, butFEBAnl dne ol Vichiliedla e e HoSulay ¥

which - forrrs Eart of-.t he node 'of Figures 1- 2; Fi'gure 13
is an enl argeﬁlnpé §p‘é€F?‘i‘7§gvP8ﬁ/16P-°ﬁ‘art of the break-out tray; and -
35 Figure 14 pisgwr$ €3 AL e&plicdddobebpbbei veovieef of oneS@fime

tray whichgcan petolPRLF &% Ll Qe@nPPll 'f erd WB¥e of FEYRLEESE R 2,
| Figure 6 is a perspective similar to that of Flgure 5,
but showing parts of the sub-assembly, then parts belng in
their operative positions; -
Flgure 7 is a perspective view of one of the splice
20 trays of the splitter array sub-assembly of Flgpres 5 and 6;
' Figufg 8 is a plan view showing the fibre entry/exit
portion of the splice tray of Figure 7. i
-~ Figure 9 is a perspééfive_view of one of the bend-
limiting tube manifolds of the splltter array sub-assembly of
25 Figures S5 and 6; -
Figure 10 1s a perspective view of one of the coupler
array mats of the snlltter array sub-assembly of Flgures 5
and 6; -
Figure 11 is a perspective view of the coupler array
30 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;
Figure 13 is an enlarged perépective view of parﬁ of
the break-out tray; and '
- 35 Figure 14 is a perspective iigw of another form .of
splice tray which can be incorporated into a sﬁlitter array
- sub-assembly.



-7- Referring to the drawings, Figures 1 and 2 show a node
N forming part of a ring topography PON. The node N includes a stack
of- three splitter array sub-assenblies S[err], S[err] and S[err] and
a break-out tray T. A 96 fibre cable C whlchformsa 5 ring (loop)

centred on a | ocal exchange (not shown), enlets “the break-out tray T
via a cable entry portion 2 (see Figure _ 12) after passing through a

node base 1. The cabl st tW| ce nd.a_general |
oval ‘perineter track %egmﬁgoF%F@ep‘?’é?/wﬁn cfejlal %ﬁé"f 27 A¥a tﬁgg y
portion 2. Thal fokthidg bahutesfaaerimsﬂmbogram \EEDN I eﬂ'ihbl aodeb¥sipnbudes
shown) Tl AN S TR O ub s d LER1 EQNEA! N6 NG )t

pri mary-coat e res ed |n tal
reference to Hr’ghrae qqeak-r@t: ria:yayr T-ncl 3d8$ él&r@aléadlhe C, whiehbormsia

whi ch i ndi vd egqt gf QAREANG AP B £ A dEsh thch ucﬁwgsha&ﬁ)oneneéréhe

t ubes, are the Splitter array sub- asse Iles %err% [err] and

S[err]. In thkhe %ﬁﬁé‘c@“&ntrlaﬁ’ §’h86Pda cablgoeRprEPPREI O $86 FigboPes
a sufficient I1Qr)gtdf@‘rt s:Lng @nbbagﬁ &Oﬂdw ba?éé el. cutihieng#ie Of théa
tubes in the mddl e of ;é_'ore Lh and j;]ja? % back, thgt t ube ]t{o
expose 20 i P@5§§S &4 FFBFe w"@&cﬁoB c‘t ﬁegﬁPf’ﬁ? | SV ebrPPhEBBECFi BT RS
fornms two fi bBeoendhpotragnS' Whnaeléangshths su&{i eianthéopbetion 2! edThe

the splitter 3 -_'S:Je%ha%geengguggg rt]_Welsl[JerHe:@fgles[ €hbks b © howng 3

| eave spare 8 for ure use
and 4 show theaﬁaunfinlgas)tmmenama»l,l reach of5theotwhgs beanFalaing elght

dore- shaped Cp}e%abe%aqeal g@ﬁrge thssnegeaescriﬂeaela @étsnt_ﬂeﬂaumaﬂ
One of the splfitter “array sub-assenblies [err], 1s shown I n detall

in Figures 5 &R§esentRe R hELIRFS stb- a§§§ntﬁ#ae\é T ingjudesg gnddxpakreulre
the same as thegseh- @saem}méi{ effdividhgl ssbbreBBnaswwibnS[,erfdméa:Iwles
a stack of ten splice,trays Jg_gg % o#ﬁé thll’ﬁf Thetréas
4 are _supr}(?rtﬁﬂtgn"ﬁ a"f’rﬁﬂnﬁf‘e ° BstPPRRu HEP bE/°a tEEeE2%f
chassis 5 conshbt-abedmbliesb$ A $pmmd &.e San a:hlizsse:qﬂmca:fdn arndt asltmn:kd
Plate S, porell 8 S Meld "ok b IRkTaepEantl o5 Y.
each for traqematCrsp that r ecitiest it tingnonet af tbetg@bag J-n th@puctdale
fibres (one eggh fpr d¢QrsdNildddich,anhd §224¥p%k back that tube to expose
20 its optical fibres, each of the originally contlnuous fibres
forms two fibre end portions whose -length is sufflcn.ent to be
led to the splitter array sub- assemblles 5, S, and §,;, and to -
leave spare fibre which can be stored for future use.
Figures 3 and 4 show the mounting_' of the node N in a
25 footway box F, a aome-shaped cover D being fixed to ‘the node
base 1 prior to mounting. '
_ One of the splitter array sﬁb-as_semblies, S,, is shown
in detail in Figures 5 and 6. The other two sub-assemblies
S, and S, are the same as the sub-assembly S,. The sub-
30 assembly S, includes a stack of ten splice trays 4, each of
which is 8mm thick. The trays 4 are supported (in a manner
described below) by a stainless steel chassis 5 constituted
by a top plate 5a, a base plate 5b and a back plate 5c. Each
of the splice trays 4 is a single circuit éplice tray, that
35 is to say,' in use, it ha.s two incoming optical .fibres (one
each for transmitting and receiving), and .two outgoing
~optical fibres (one each for transmitting and receiving).

»
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-8f " - The three plates 5a, 5b and 5c are wel ded together, and the
top pl ate 5a of the sub-assenbly S[err] can be fixed to the base '

plaie 5b of the adjacent sub-assenmbly S[err] (not shown in Figures 5
and 6) by means of nounting bolts (not shown). Simlar 5 nmounti ng
bolts can be used to fix the plate 5a of th& sub- assenbly S[err]
and the plate 5b of the sub-assenbly S err] to support nmeans (not

S or Mo oy erbeg, phaten Bon of8 AR 26 chre, vasand, LOSeERah BB th
splitter arra p efrar

array 10 bafdp Cpl\Etre &a dh e ssumrammm S heannpet fﬁrnbd6toaltlhlee$aase
(25 15, Sescr | bad delavon Lot SheLe0te s b £llin 18 (B Shown g EAs

carry teleco R oﬁs cust
These fibres5 aamzd Gbrbwdmetamsnftmozﬁmbxag bolts (ngitnidhow) . t h&iead pot

mat 7 .carrigs ch exm&htscaééﬂ_ ?ﬁei!x?e{i ESCQW@hCea X %Q”@%SFBEOH\;h—

custoners to t res are te recel ve res

The mats 6 an@sSEeably S anggehe pifateg 5Sp efi bhe Wyﬁhﬁembmrsge%angmpoaﬁ

el astoneric meanqu|d6’ﬁershoi#iﬂh J_I?.Sthé Hddd ipn  noul dabl e zant opr ene,
or polyurethane The | back . cover 8 is made of flexible

pol ypropyl ene  (whi chPPs cé‘laéﬁlsnj%c"i"}rﬁﬁ] SPBPAEEF PR 1DRRYSS sPlitt?ﬁhéFé'ﬁﬁ’
flexibility ematr &S tahﬁtouﬁpuwsaeplitﬁtﬁemzﬁra@ ak 77, and arephftﬁei'l apkyy

agai nst t I s, hack t he_bhack cQv. e
As shown ﬁ;eo tlg a ec’?‘% # sp |cghf’¥afi°2‘nﬁ5 lgn ﬁ‘e dﬁFtpo?t‘FBﬁrbeﬁnd
a fibre ent ry(perulsorﬁesjs&w%ed;hbelem with. reﬁasem:a{w Fighuye ol0 )} e§ibaesa..

At bﬂikﬂec@ij}:&l te Jﬂ&ﬂih%%%r&'o% 33 OJJ@Tst *?r&n'- Wﬁ%e&éﬂaﬂgétw“l

10 is via a portion
confi gur at i onCuUR&EPMRFSan ové‘lh%e HHdxresd ﬁ%psﬁ%ﬁtﬁqﬂg tramspick | phbbaes.

wal I 9b. -A hQLhQWaEES}drethéz d\.ﬁ:ﬂl{@Vhﬁ%d on ddteries flliﬁ%% 9ﬁh§€haC€Q£r§0
the enfry channel 11. he mandrel 12 ' of rounded uar

cross- sect} onte?@cgfni‘é‘&lf’étéﬁé'ﬁr é’-rﬂ%lrﬁJrﬁr"‘“ cuﬁEﬂBeF\‘éqGF’r t%"?’&?n%ve
fibre passingrhResunflibiresagfe 6érmed redeifvdrfabrdsst aper mate EZanahvoalgé

whi ch dark fibr can: pass ernal stora A chann
ot i ned- bot weBRSE R S Shexipaf BOLThe B0 | BRAPRLS AR Grlegtgneric
channel 13 Iepdlynger sud¢lo aaburtimjectiomel mb&l\dmbd.te I eadstapqané theo_r

I nside of thepolyurethane. The back cover 8 is made of flexible
20 polypropylege (which is also injection_moul@abie). This

inherent flexibility ensures that, in use, the mats 6 and 7
are held firmly against the chassis back plate 5c by the back
~ .cover 8. | i - -

As shown in Figure 7, each splice tray 4 has a main

25 body portion 9 and a fibre entry portion 10 which also
constitutes a clip-on test area. Fibre access to the main
body portion 9 from the fibre entry portion 10 is via a
channel 11. The main body portion 9 is of oval
configuration, having an oval base 9a and an upstanding

30 peripheral wall 95. -2 hollow mandrel 12 is proVided on the
base 9a adjacent to the entry channel 11. The mandrel 12 is

of rounded square cross-section, is sized to ensure minimum
bend requirements for live fibre passing around it, and has

a fibre inlet aperture 12a through which dark fibre can'pass
— .35 for internal storage. A channel liiis 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
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-9 . wall to a splice holder region 15. In use, this region 15
houses a splice holder (not shown) for splicing two incom ng fibres to
two outgoing fibres. A direction reversing channel 16 leads fromthe
channel 14 adjacent to the region 15 back 5 to that portion of the
channel 14 which adjoins the channel -1% adjacent to the mandrel 12.
The fibre entry portion 10 of each splice tray 4 I ncl udes three fibre
entry/exit ports 17a, 17b and 17c éﬁ ure 8 Di ver gi ng channel s
18a and 18b arvealpleredSPélcgomoé xf rrmgéoyet en XheusRyr t ERYFargAGOphd 5

channel 11 Vigguses r?ﬁ%ﬁ%dé’%%ﬁ Wt Js%wﬁhf)d £630sp11keng BPON iucenihin
rovi de easy HAASS (0 THE SUSGOLE0eR: PEEF oo 4 AaPAR kb roversaag, phappel
i ?_ht passi n% T Qreadd ongomaﬂdehemméb tetadacent 160t tike quagion @b bhek
Splices. 0] ert e O,

appar at us, gr é@EF?G% °?h§£ éhes%%%??? ?dﬁﬁo#ﬁoﬁéﬁgb%erna |ongﬁggl _

pat ent appli catd @adjddent m/ﬂ%(}ﬁhndrel 12. Simlar diverging channels
20a and 20b are prov;rﬂgd Prré0 Jif ng g@f@lggt%en fh%a rt%ﬂxffg\@”({:ﬁ%ﬁ 4

channel 11 via réspective cI|p pertures 2la -
channel 23 ncd ysiesy | theep e of i beey e nigry [ Htit mmnl?éhe b?abta&#blaﬁd (eRe

channel 11. ?ﬂ%ﬂvwl Zﬁwéra% PeRXheeds Wi Bh %n@"]ﬂﬁpr‘are pa@eiaaaetoZS
Each splice tray 4 is also%_[ow with a ny tention

re
tabs 23 fot0 hdle@bhgtiPERe RIEWIRA v ERPOROTT 1Zﬁarﬁfé‘{ tpe i}éamiﬁ 8 Y&3,
'18b, 20a, 20b ras é%%;véiﬁpé&turesthmseahab$9b1ndmnagyjdpeﬁ&urégﬁegenaed

| 23 haped, d f
the 30 perf’%he@g G CEREFutat! PR U o C14PEAM, Alesaes "dnd
across, and alpxowidehatagpyr hicorssf ttd\etbasas@acﬁetm@enfﬂbms in watder to
portion and t Qe aodr %be llght p%ssfﬁghtﬁé Ad a%x%t gemanéggegﬂlhge

~splitter array back “cov a I'edsh a retarning
ring 25 .35 wtheh ewad iftin| 6éd thet @gﬂwq%ﬁ -wi t Fhepe Féé@‘@iﬂ taRexyres Thand

| eash 24 of egglidciateh ﬁ@%ﬁ%e@%ﬁ&e&éﬁtaaﬁpgﬂéthgl ngde destegBbBeinbyna
hinge 24c. Its retaining ring 25 is a friction
specification of our International patent appl:l.cat:n.on WO
93/00600. ' '
= ~Similar dlverglng channels 20a and 20b are prov1ded to
20 lead 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 the

channel 11. The channel 22 is not provided with a clip-on
aperture. '
25 Each splice tray 4 is also provided with a number of

fibre retention tabs 23 for holding fibre in the various:

channels 11, 13, 14, 16, 18a, 18b, 20a, 20b and 22. One of

these tabs (indicated by the reference numeral 23a) is

generally V-shaped, and extends from the curved end of the

30 peripheral wall 9b remote from the ﬁandrel 12 about halfway

across, and above, that portion of the base 9a between that
wall portion and the mandrel.

BEach tray 4 is pivotally mounted on the splitter array

. back cover 8 by means of a leash 24 and a retaining ring 25

.35 which are moulded integrally with the rest of the tray. The

leash 24 of each tray 4 has two arms 24a and 24b joined

" together by a hinge 24c. Its retaining rihg 25 is a friction
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- 10 - fit wthin a groove' 26 formed in the back cover 8 (see

Fi gure 11). In use, a rod (not shown) passes through all the -
retaini-ng rings 25 and through apertures (not shown) in the top and
base plates 5a and 5b. In this way all the splice 5 trays 4 are
retained by their back plates 5c, but each ¥ be pi vot ed out away
fromthe other trays in the stack to provide access to its clip-on

apertures 19a, 19b, 2la and 21b. In — this-positjon, the arns 24a and
24b take up a HeherhFRrin a 9roQys 4% Formed lt‘}oﬁ?gg]?ﬁ‘é | BAVeX & é’s‘&}‘reto
the V-shaped 11)10 confiuygd,at aonrddeyndbavehoker) tpessesy throught helbt atle .

posi i on byt HEC PR AErEPaR 28naRal SHEREho RekBEer (RetuRloky, 4p jche

limted by thetdpashd2base iplateso Sar mnd2£b.andiR4bhis waysaidi gheespdiitce

In the full | d; Qk | fal : L reg i | dd QAN -
the fibre eht %ﬁlfgﬁt‘f s ftioln 3.%’?" Ehfe&rs back %ﬁ%ﬁﬁidﬂ' B Gl %}Eﬁﬁw
of the splittepivored eubp-arapfiramedhs efhpr trevs |imfheEiaqgk to provide-
associ ated W tdedaws f 8T e8s( Ladp-onhapettthiRar igy)s)i19Y, 21a ahdle2ebght 1n
fibres in the cut tube of the cable. The remalgl g[gl .20 . two fibres g&ﬁﬂr

fibre end portH%) PPRIMLORe cthiet AEBSardfta an & HRkR MRe Hr ggReFGLLY

tray T as i s desfdidierl beé oveomfiguration ef @enapdosdd guce the AV-shaped
cable Cis,jin the form.of [i t oppuNj I o0S, si I t rayel
to/from t_héb conf"eg&ﬂ%ér)fg%g Flﬁeyeﬁgﬁﬁr‘%%ﬁ?rec i%%grg%nﬁﬁ gﬁg grt.g%%’ 45
For 25 convethencetabnéngf ding 25 ecfi enpiwtest-wut t beaymidn is held in
direction, an t S cdlr i 0 g i I :
Tl Ebres i e Sy ¢ BfienrARATAI A B Dikng BT Sovemgne, 8F e
only being usé&rash iselivickrdbytjhofleash 24 as jtHrEvpaRFliFe24a gpd 24b
The two main fdd¥H MebPPut.0ONS nasROCHL BE pivddtedbut positti®rSRithle! ¢irst
array sub-assenbl S[errgqétas_s from the hreak-out - .tray T to the
lowest spl 120 GHERRLERE HORALLRIGIDIGRE dHPTe SRty BOFtIRY por OfoRs tEEYng
supported in, ignkjpaieanted by, a - bend limting tube 27a (see Figure

bl yor opyl ene i ngea®aon o2 B8 EETHFER HERLSPFRRI LI S, s ang e

bent beyond is asdatimtedewiithativasfibgesr dfenrs fidkrd iergd fpdreiongheof

- bend the eight fibres in the cut tube of the cable. The remaining

20 two fibres (four fibre end portions) from the .cut tube are
stored in the break-out tray T as is descriﬁéd below with
reference to Figure 13. As the cable C is in the form of ‘a

- ring, telecommunications .;fgnals can travel to/from the
exchange in either direction round the ring. ) For.

25 convenience, one of the directions is termed the main
direction, and the other the standby direction. In practice,
only main fibres will be used for normal signalling, the
standby fibres only being used in the eventuality of main
fibre failure.

30 'Thé two main_fibre end portions associated with say
the splitter array sub-assembly S, pass from the break-out
tray T to the lowest splice tray 4 of that assembly, the
fibre end portions being supported in, and protected 5y, a
bend limiting tube 27a (see Figure 6)}. This bend limiting

- .35 tube 27a is a proprietary item madé of polypropylene ringed
tubing which, though flexible, cannot easily Bé bent béyond
" minimum bend radius requirements for live fibre. The bend



Iirﬁ_tirl'g tube 27a termnates in the port ‘17a of the | owest splice

tray 4, and its two fibre end portions are led into - the main body
porfion 9 via the channels 18a and 18b, the clip-on apertures 19a and
19b,” and the channel 11. These 5 fibre end portions are then spliced to
the ends of a pair of fibres which taklis described below) are
associated with the mats. 6 and 7. The two splices are then.
positioned in a - splice holder which is then nounted_in the region 15.
The - f ourlimbEdRg| é‘&aiengﬂtao Ger@ingtese sl hr €he hRArSt o7 8d Ofn thige LovwRFt

'm;li n b?dy pOL tsgnlaﬁotrhbe 4, raa}hd4 bl\/’d_st rtvfdvgfpﬁré hfenal bbgﬁlbﬁﬁr arel ledxdmyce
t hose romthne reak-ou ay el n rom i e S i S
t ina‘af'ﬁetb(ﬂ# rp? % b egle' ei%\g‘%y chanfels g 1? 'the

t he channel 14
splices via theltpaonehpe¥tanrest 19a and re9by siand cﬁimwrrﬂiaﬂrfel ) englhlesm‘

each of theflpr d_i d 2 of. the t.r

by passi ng ?%es ? %‘?eg §rr11€ %Ir'gr%reent i%pér)%ﬁ%%q{%e ér%‘adgsdrefl a.L% Ea%le
under thefi/bshaprehilchb_(asaxs dReec i Bpd Helow Lirate Eesiddiarted wiilth the
ensure thal 1 hg,t00Rs apf i breptxpengd auhuRidll vatd! ehane gﬁgwﬁé&maf
varyi ng di ameter turns. he provision tore [ ermt

m ni mum of terSPkiap| hetdess wBdeh &F thentﬂR?Qﬁﬁ cle ?%ﬁbéeﬁhﬁﬁléé oufChe:

during the IILféthEftQi:r&Betleaam@ssceﬁbéwe spl:.cetshare e wtéréutieﬁnm]p@h
ar e assocra ed w mat.s e naln pQrt1 on

fhe Do ooC st nata bodit qRteien o pr ERR Lravad Selis G5 P e Bdmredy s Bor
the entry emplartkﬂd)seuﬁrédna:lrd IHreak-outd ray 2£‘])ab@11d1g21hd awayt feom

channel s -20a 25t| r%gce{g 2—; 5:_;;@ ﬁagﬁ tti'gn %?g %ﬁ t&%e[@ttqu f:r.br%s BQleg

within a bend see gure
i nput fibres tleﬁdn rRatads M‘otnhethqpmpmesfs Viaeothﬁereh(lasels bﬂas@mdbe&he

bel ow wi th refaleies &9 EngHhgr 1k 1T & 1erbd UNGabl S8 e 1

ei ght output f arly, of these main Input T r

terninat es1®n stored pien otihpumaift bvdymerﬁlm i% 9hithel Wagpti Yepaﬁéaﬁg

to ei ght &i&d%'tfifﬁﬁse%ne 32 more t:.if@@ fa@rx&tﬁ{hﬁ'%ﬁdﬂyle 12ndngohhaeRs
associ ated wt t hi-s sg gtég arr ssenbl erri ﬁ%fs from, g
break aut the N-shaged hga fid | 9%e B3 oF St ©BCR Wb

ensure that the- loops pf flbre expand outwardly into a

- configuration of varying diameter turns. The provision of
20 stored fibre permits a minimum of ten re-splices of each of
the splices to be carried out during the i&fetime-of the

assembly. - ) ,

The two fibres which are associated with the mats 6
and 7 leave the main body portion of the tray 4 via the

25 channel 11. - They are then led to the port 17c of the entry
portion 10 via the clip-on windows 2la and 21b and the
channels ZOaIand 20b. .TheSe fibres are then led to the mats

6 and 7 within a bend limiting tube 27c¢ (see Figure 6). One

of these main input fibres terminates on the input mat 6,

30 where (as is described below with reference to Figure 10) it

is joined by splitter means to eight output fibres.
Similarlyc the other of these main input fibres terminateé on

the output mat 7, where it is joined by splitter means to

.eight output fibres. .. _ .

.35 The two standby fibre end portions associated with
this splitter array sub-assembly S, pass from .the break out

" tray T to the second lowest splice tray 4 of that assembly.



S 12 - Here, these two fibre end portions are spliced to two

fibres which are led back to the mats 6 and 7 and so are terned

st andby. i nput fibres, and each of the standby input fibres is j oi ned
by splitter neans to the sane eight output fibres as 5 the
corresponding nmain input fibre. The fibre &rangenent on this
second | owest splice tray 4 is the sane as that for the | onest

splice tray. Simlarl ; fibres enter and | eave this ice tr 4 1in
bend 1initing HEE8s 3gsgnfwo7Eiibre end portiongea f%rr%?%’rﬁ@ge?%h‘fw%pﬁy]%’ées
trays 4 in thewatibhasaenied badk Sbershe afatfs gor endS> mnaind ave amesttsmmed

| fib .
Shlice trays astenpng +hBUE finges, HAEWRIGe cRelBERnlhy) LERRE CHERELE s
only one of thgeéned by spﬂ,aszerThaspsome &het ls@meutgdght! idwtantf rividhxsec asof
the mts 5. th?eégngséégﬂn?s%%L G tTf:bbffbf‘Qdafréﬁtg&hé/ﬁt on

fibre) dtot aglven custoner splice tr
i nsi de a ‘bend T:hhﬁtiiﬁgotlébbo‘ﬁ%t Slﬂfr‘e%% tGRY 4 bkesthe S3me as that rﬁQ%‘t‘H’tﬁ.—

mai n body:portigReftObpilget E§¥y4 VBi‘mﬁ.hﬁr‘i angglryres ente&O%rfaWCie?aQ% 3%

clip-on windows 2la and 21b, d the ¢ %} yse, t hese
fibres are spl FRLHCROLTAR f‘lij"‘eE’eB‘la ﬁlmtiﬁgf SupPesi 68 BF’ Frbre uni t

associated with a gl V'ﬂfe(}tﬁiﬁaﬂfﬁfng elght Spthce tpayshésihdthe fsuhr-%semay
single tub fed between fhe.custoner t

by the wel ﬁ°kn§ 19“’-'PFbPea’B?o%ange CHEMOMG T SPEESSE g”j‘.é’ésgoﬁ‘s h"eher%g re.
custoner's arrbhgameﬁtbin each of theseocuhtopert-splacef tiragyssdl iise theay

o ot AT B0 s Glen U SR 1OE SR eopye

are stri-pped away from our
Two of the fibreaysit thmus,heommuqf (thee quipyl thideres fromygagh afe txh@ ats

spliced to thegtgaasm teraid isees! ¥§yfébl'i§§nsm1§0fi]59énéﬁ@ a[@e%e@.@cfﬂ)reﬁ)nd_

so are terned |vef i bres) are fed to the main n?/ ortion 9 of the
splice tray54 % alefeto the cﬁﬁﬁﬁellgcl%f- ahd938En t°ﬁ’§tr9 eﬁp

E=]cgmttll) 19, and  insiaéhe Bbﬁﬂnéﬁhmiilnajhﬁuw ntdaerhct-méws'cgw;mbratéeas:ﬁau@fd
| Dr es: . e_use al e e, .nmaln [0) rti
'35 the splice ’t’f‘%‘f/ ﬁh?n’éa’f’ﬁe QFY T & 93 gnﬂ% ﬁ CRRY 1403?'% the %%“@3

'then pass rounz04 hendrealy,elth&2 i phon Whndohannea d’3d 21b, amhchehehannel .

o the mandrel, afteq Pagsl noy RLODIFI BRENHIE Sp1iced to two fibres of a

20 four-fibre blown fibre unit associated with a g:l.ven customer.
Such a unit has four fibres in a single tube, the tube being
fed between the customer and the node N by the well known

- fibre blowing technique (see ER. 108590). The customexr’s
blown fibre unit is led to the port 17a of the splice tray 4

25 within a bend limiting tube 27a. The blown fibre coatings
are stripped away from the four fibres "downstream” of the
port 17a.

Two of the fibres “within the unit (the two fibres
which are to be spliced to the transmit and receive fibres

30 from the mats 6 amd 7, and so are termed live fibres) are fed
<0 the main body portion 9 of the splice tray 4 via the
channels 18a and 18b, the clip-on apertures 1%9a and 19b, and
the channel 11. The two other fibres (which are spare fibres
not for immediate use) are fed to the main body portion' 9 of

- .35 the splice tray 4 via the channel’s—_ 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

FPLERR (G788 foa
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- 13- 14 and 16. The two spare (dark) custoner fibres pass through
the.,aperture 12a and are stored inside the nmandrel 12. The two |ive
fibres -pass round the nandrel 12, and are then spliced to the transmt
and receive fibres fromthe mats 6 5 and 7,_the splices are stored in a
splice holder, and the splice hol der |si$ositioned in the region 15.

As with the two | owest splice trays 4, each of the spliced fibres has a

length to be s red (enabl_jng to_ten,re- I

the l'ifetine 0$9 gé; ntﬁbs?) thh%ggr?i f)‘?‘-’e‘r{%zn {éo'&%rlbif eW s el (rii'(t:]H‘%s

by 1 oopi ng thehheaepeunererla@rsndlase storadunasaﬁe thed m@ndrelaid@. und&m
the V-shaped tgg, 2?19.ve fibres phBsOTdRind OtRECERMAAR SBhI Coma EQén. then

gi ven splice % is'necessary to renove_the rod hol di ng t
retaining ri ng%P-’QSCP ‘p‘@sf‘lhﬁoﬁraﬁﬁmﬁi B3 Heeqriive nktpres fxomr §9eomat§f 6

the stack syffjghent | ¥pkarsd1Q LAl ACCEESrEQ Lhea spls.\mé CR81abP, t Bihd the
position (the second operat’ing position), the tray 4 js mai_nt ai_ned
position by itSPbkf® hPhierngs posifhgmed in the regionip, spéFew‘EﬁsF@ﬁér

fibres storedcwyi Ibwesttblelzz@e messlyel 4 12eathao@i the spliced mapréschasbe
used to repl ace t.wo I|vef|bre§ﬁof t hat, cust oner I he vetof

t hese fibr es®REFH %ﬁ; be mhoFedniSPERAEPY, “RohiByET? If%esfrhb’a%esoe &d madet 0

provi de that oinsrmger thet lidedimeorsf theesseemddyVi ccihese (£ihbrhi dengths

connect i on, oi t; Shoul &e %emmpgees%!@ r?g,a&*wdl%ggg@n{ 2t Yhd I il 11332

| i nes usi ng CUSJf oner | ectronics such as an

opti cal netmormemdttQQ)mgndrelrﬁﬁ(ﬁnﬁi wrden the i Cahaped tebn?dal (OLT) at

the exchange. anmFE%défﬁtJ'éH&E%é*%hé“éﬁliﬁéy“Gﬁtﬁlﬁ@83§5$ﬁﬁ”bplice
service.) In this case, the two spare fibres-are renoyve rom t heir_ 30

storage posi titdFR% thi niEhd SaRBFEFS2SY oFA £F399V& EHSt hECS holftinenthe
portion 10 of Adeaidinyg 4rihgst e Qimawﬁtﬁ&u Angriorlto Wy phEDihgavhathe

4, h I 17hb, d
bend 11 it 1o S0 O Gudbe S At putsicieRily hgeto/gate pRiPER vontiRe
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tubes. :

— The two' spare customer fibres stored within the
20 mandrel 12 of a given splice tray 4 can be used to replace’
the two live fibres of that customer in-thé~evgnt_of these
fibres failing. More importantly, however, they can be used

to provide that customer with additional lines or service.

(In this connection, it should be noted that each fibre pair

25 can provide up to 32 lines using customer premises equipment
(CPE) electronics such as an optical network unit (ONU)
matched to an opticél line terminal (OLT) at the exchange.
Each pair of fibres can also provide a Megastream service.)

In this case, the two spare fibres are removed from their

30 storage position within the mandrel 12, 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

22 and the port 17b, and enter a bend limiting tube 27b (see
Figure 6). This tube 27b is routed via the back cover plate

'35 8 to another splice tray 4 - usually a splice tray of another
of the sub-assemblies S, or S; of the node N. . The tube 27b

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



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

- 14 - are led into the main body portlon 9 via the channels 18a and
18b,” the apertures 19a and 19b, and the channel 11. Here they are
spliced to two "exchange" fibres, and all spare | engths of fibre are
stored in the sanme- manner as that 5 destrided above for the other
splice trays. In this connection, the "exchange" fibres could be
ei ther a second air of fibres from the break- out tray Tr§9|r

exchange fapeekyd gite the madm SeEYuPOFELPRS? f Vidn thfe Shét eelsar%&w and

(i ndi ][ect exchagge thbr epertlfes 19a dite bebd hndi theg dhdmse?781. 27Heard
27c of each of t he s Ilce s.4 ar, r.ovi ded es | Ve, S rt
mani fol ds M (s%l% ¥ EFe 9?8 tEQch ?g h‘?rbqe M“.“ﬂre& %%at l EBB(%
friction fit ohemgtlhangﬁd fmbreora::(enostshedm)lmf thée same chaspes tms:ktpla&te
5c, and is h pe e re 8 u dNg th

associ at ed ena/dé%i l)t‘\%é]g a?gbo 2 a?@pa%%# OJ"ﬁ?% as%)f’{cé M%sed apglrtupég
28b and 28c focpommbwmngthe P expbanget| fibresasondidathel diekheri ai seagnd -
tube 27b (if there or if512R8) £ Ll ssaaﬁLahedt%pgzl | Mif@&tuhehazge

The mani f ol'ds M are made of 1 njection nould
Figure 10 shovELR¥RS I npl¥ AaPad Hofok RMIERHE atkkrps yE0pR £ ?‘e macheG otBPut

mat 7 of this ggpsesetdycndedaofbrégipnti cal constructlon to t he i nput
mat 6, wil| _.not be describe det a T e t
sl ot 29 fo# rece|V|n§% qqﬁ?ri%?f? %Y??ﬁeggéhd5gﬁ Fﬁ%u :ﬁcﬁ 36a$§ of

recei ving the e sspddbye ituyays f |4bra3re Thresd dedo vl th S X228 peotildfe | sagpootan

aperture. 31 whleh AEPoua (B2 THIRILROUD! Sha (35, NN, mans FOS 41 4P LU U

fibres fromthisTuse er ar ¢urved channe around
a- mandrel 33. siHdimmndirilc@dmbdtaon arédnugedfpg@#wpnaﬁ3°§oshgwnolthhbe

m ni mum bend réﬁﬁgéfﬂnﬁgék ¥ dd,Vank Bkeprofeabachitheahlsgencapetehire

out put flbres IS pliced to an_input fibre to a respectlve 1x4 pl anar
coupl er. 1¥sA8a tfé>r1) SuPﬁéergs’p'PPc%%s%‘F-bﬁ%?%rlﬁPq digitdngs $upsy27a,” and

The two pl anakeiamind 6581 £ N6t shevsl aperkowesdzish ahd 28PEféLT Supforting. -
adJ acent. to ”.]ceesa eréll{fre%.ysjthe aesstovt\:/ga’ce%r n% ilmitlng tube 27b (if there
| is one) and the associated bend limiting tube 27c. The
manifolds M are made of 1n3ect10n ‘moulded filled nylon '
20 Figure 10 shows the input mat 6 of the sub-assembly S,.
The output mat 7 of this sub-assembly, being ‘of identical
construction to the input mat 6, will not be described in
~ detail. The mat 6 includes an input slot 29 for receiving
the main input fibré, and an input siot 30 for receiving the
25 standby input £fibre. These two slots 29 and 30 lead to an
aperture 31 which houses a 2x2 fused coupler (not shown).
The two output fibres from this fused coupler are led via a
curved channel 32 around a-mandrel 33. The mandrel 33 has a
radius of 30mm, and so fulfils the minihum bend reduirements
30 for live fibre. Bach of the fused coupler output fibres is
spliced to an input fibre to a respective 1x4 planar coupler
(splitter). The two splices are stored in a recess 35b.
The two planar couplers (not shown) are housed in an
aperture 34 adjacent to the aperture 31. The two fibres'pass
-~ 35 from the mandrel 33 to their planar Touplers via the curved
end wall 35a of a recessed portion 35 of the mat 6,. and via
- respettive curved slot 36. The eight output fibres of the



35'fromthe mandrel 33 to their pl anar couplers via the curved end wal |

35a.,0f a recessed portion 35 of- the mat 6, and via respective curved
slof 36. The eight output fibres of the

- 15 - two pl anar coupl ers pass round the mandrel 33 via a slot 37.
These fibres then | eave the mat 6 via respet®ive output slots 38 whi ch
fan out over the recessed portion 35 and the adj acent raised portion
whi ch defines the curved end wal | 5 35a. The mat 6 thus forns
a 2x8 splittertVerpipgarrefupd ers passipeund Yhe mapdrel 33 viamputstdeid
the main transfﬁhésénﬁusres thdn W BNd H@a®l Bevi & heesdasdbye td ts gt
fibre. t|on above, onl main fibres are

u
normal 10 ope?gtl créo taﬁe g s¥§§ aFa%es st Posztion I—éﬁev%?g the
shoul d there bsdpaebherr&astla tgertipgm whbek aetﬁaest htharbdurved €endi IWall -
still act ag a3§x8 splitter with the standby receive fibre as its
I nput fibre: Simlarly, the mat 7 constitutes a 2x8 splitter for
15 the receive fibreshe mat 6 thudi foresla gr8wsplhttepl fotrethar taansadkt

‘cover 8 of theflbre?smﬁs&g@ly %[@g rJJ (}Ihpt INRAL t% ta\'aln t-g%%stﬂ@f:é( iHPR

8 is forned pair ongltu nal I'y-e I Nng grooves
adj acent to théibepdardnshe fatdRa Heher ssandbs. tranﬁetsé dgmpvtestgrey As

reduce the th'%ﬂ@ﬁén&ci (dWoPRCK SOMPT hdkd h'ﬁl?ﬂéi: r@¥edNused M Hdrmal
enhance t he erX|b|I of the back cover; there ensuring that, in

use, the bhfk FRREATHIAYsSPhEDRaM@ts Gnachs as 131 rlmf\/ SRhEFFRE. { However,
CEaSSI ﬁ bacl(; sibwl® ttf5é¢re bé npSr%Blﬁms w1ﬁnnﬂ§et:cnaﬂn gibﬁtéﬁubdtbe RBleCthat ]
that this en Iedql 0 e aC cover S or an nturne

N apet 1 ande LT R e €l oe 1R8  ERnlsbr | 8 Bhvste L Ruo PPy, reotirne
man! folds M tcf_ikmt@l ashel tmcknpwvefiboet he chassis 5 with the mats 6 and_
7 firmy sandw ched g &ﬁk&g}&‘éﬁe'{-hhe mat 7 cons®$tQYbE" a5 :I@Cﬁ}ﬂt QE Rack

cover 8 is also prOV| a p urallty 0 Iongltu nal endlng
ribs 8c, th2 the peaeigre ckidires-b being formed with a plurality

of - apertures  8d. Fllese 3BCEhBLEStRE £¥iL0tes | Hi¥ay WOl VIE G ERKET
' sub-assembly S, in greater detail. The back cover 8 is formed '
with a pair of longitudinally-extending grooves 8a adjacent
- to that end remote from the groove 26. These grooves.Ba
20 reduce the thickness of the back cover in thls end region,
and so enhance the flexibility of the back cover,~thereby
ensuring that, in use, the back cover holds the mats 6 and 7
firmly against the chaésis back plate 5c.- In this
connection, it should be noted that this end region of the
25 back cover 8 is formed with an in-turned I - shaped flange
8b which can be snapped over grooves 284 formed in the
manifolds M to hold the back cover to the chassis 5 with the
mats 6 and 7 firmly sandwiched therebetween.
The outer surface of the back cover 8 is also provided
30 with a plurality'of longitudinally-extending ribs 8¢, the
base of each rib being formed with a plurality of -apertures
8d. These apertures 8d extend right through the back cover
8 to its inside surface, and constitute a matrix of tie
points for the attachment of cable ties which are used té tie
.35 the bend limiting tubes 27a, 27b and 27c to the sub-assembly
S. _ '
Figure 12 shows the break-out tray T in greater



8 to its inside surface, and constitute a matrix of tie points for the
att.achnment of cable ties which are used to tie 35 the bend limting tubes

27a, 27b and 27c to the sub-assenbly S. Figure 12 shows
the break-out tray T.in greater

- 16 - detail. As nentioned abovelé Two | oops of the cable are
stored inthetrack3 beforethe cabl e exits the break-out tray T
via the entry ortl and o g of the tubes of t cut_in
the middle of E?E ay ‘or edATe 1oHse oFPPRE. tYo5 Q‘iﬂpsfl&f‘est r L’iﬁearﬁaﬁ n

fibre for the spbredexnathaytsabk 3, befoaxesdiiel yadlewexiitsFitduer és:iala-mjxtﬁ
and anot her th@rgg,a.pdpya the gnftE? ﬁ&%% %lhgt SYR- 3sse ¥ne t'[ﬁeesr YRiH

fibres can be bres for other-splitter array

sub- as@@hbel-‘e% @p@m} tihel BAdte of it Smiée‘i\llw%n tQé‘estQﬁr &dne
around a Sloc@@nflfﬁi'eg’gfai‘m& heheemlaf ft:.'i‘ﬁ‘:et ERY En@ea?mtft@@matﬁﬁyc%mba

entry portion 2. mandr el has a rounded rectangu
cross-section, a%ﬁﬂ“?lﬂs?%@ﬂnsént Fagumes & caRd 8y tﬂ%ﬁieéPSEPnﬁr the stgnddy.

not exceed m ngidFg beaé RHHUSS USAE S SABIYS. The remaininglhfibre@kcaut be
region B of the tray T is for d \gﬁoh a 15 g#\ﬁrali%q{] curved

upst andi.ng i MR AR a4 Y parrEess tor ®Eh SRATRER AFAY 1 SRS
feed channel s aklserilbiei ésvos f ialmde S; of tmmqn@etm,omztdaat beo s$oixtedt artdwxdm n
fibres assogiated.with h h S
Slerr], 28f er&anc}% Jbu%% ?ﬁe %’aﬁs Or%sne‘fﬂ &('#1:%( §%é sgratdh}:gé % )é
20 channel neaafrasrtytw‘enonyzpormmn n@ndreBlmlms ya rohadedorectangﬂlllbrre
end portions cthal ﬁ&&f&%ﬁ“ﬁﬁa 1151 AU kndtl Biste co1leBSERCLARTuMa N

the second | owest splice tray 4 are roug secon channel
41  (As ther&o’s é1°1'5|3<>ﬁ minimgpheefsradiug h%eﬂ’e’é?@%ﬁs-tray T can

handl e sixteen pairsmife bredX-iouty Q-e@l%rpfﬁ Tdfo&%e Tth'taﬁr mslkof&&)ﬁeal kithhea

fibre end porti.ons cut tu The t br.es en pass into
the bend D5 BIMER Ty QRIRIIRE ARSFATRIRE WiiAerio dPonaas SSERC. PRLER, OF
of the ssHi-oissiudine Yixtden Thibréubeed7chanssks 4hr ou'ghea,ﬂwopeliburee
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_ the lowest splice tray 4 of the sub-assembly §,, are fed

- through the £first channel 41 (that is to say through the

20 channel nearest the entry portion 2). Similé_.rly,’ the two

fibre- end_portions that constitute the s-tandby fibres

associated With the second lowest splice tray 4 are fed

~ through the second channel’ 41. (A5 there are sixteen

channels 41, the break-out tray T cén handle sixteen pairs of

25 fibre end portions, that is to say all the fibre end portions

from two cut tubes.) The two fibres then pass into the bend

limiting tube 27a associated with the lowest splice tray 4 c_nf

the sub-—asseinbly S, This-tube 27a passes through an aperture

42 in- a raised portion 43 of the break-out region B (see

30 Figure 13), and is tied in place by ties (not shown)
associated with a further aperture 44.

A preferred form of TPON includes a 32-way split, that
is to say each fibre from the exchange serves 32 aétual
customers via one or more splitting (flexibility) points' such

- .35 as the node N described above. 2As the node N defines an-8-
way split, it could be used as a primary splitting.point, in
which case each of the "customer® fibres leaving the node



associated with a further aperture 44. A preferred form of

TPON i ncludes a 32-way split, that Is to say each fibre fromthe
exchange serves 32 actual custoners via one or nore splitting
(flexibility) points such 35 as the node N descri bed above. As the node N
defines an 8- way split, it could be wged as a primary splitting
point, in whi ch case each of the "custoner"” fibres |eaving the node
- 17 - woul d lead to a respective secondary splitting point. Each

of the secondaw¢u$ﬂlleaﬁngopaim@spamﬂu#dxséddﬂdamy1s@hﬁmxing paiovis N, Edxh

each i ncon ng fpbrg iyl b Sp! g{%le{!{ﬁgﬁé sats JAUNP I NDREL BB ¥

As the outgoing f res 0 not go direc
customers, thenpdendl, but "éagbomcqwn%ef%ba?swoahé ey st ek fpy.regﬂ'ays :

used above  r.gheul dibm t gkgRt! Qudpan SPAé CeHd aa&f«fﬁr]iné TIBTASSPELR! A

with either actual custoners or with downstream split poi nt s.
course, in PhePpEBREY WS- day nh i gof gHReatiy i °TI§G§t°c“P?ésnodE§eN"@(ﬁﬂsd

al so be secondawsa@ﬂes splllra:é htgays" Laber chbebReOHitbder  f ouéeaocéﬁa%d\é-
each serving el cust oners our ndary nodes

woul d be servertignid b8 eanen, L5 Aedh i,ma?y%ﬁa&% hacFEBRGR hesprd ated
pri mary pode, with ettheérbeactual acustomnbesnade witlbudoeashreamommg,ttlng

(exchange) ol hPLe Wy dc&f’réeg,' | f%}-l ‘lﬁ%%’eﬁserxfile'&ersi *l?al;{] é%ﬂt‘é‘%ﬁm of

It will be apparent that th yp o arra
descri bed é@ov@POE,ekhﬁe@@@ﬁﬁl&m¢¢¢hdlnlshabelﬁecondanﬂ1nQQ§ﬁIy ba this

adapted to Su'éaé’éfft‘g{ r]@éme& n db&%t'é‘aléharsefvtldgs e;@%%pra%l%%lto
any splitting ratio var ngO the nu of" splice trags used and the

si ze and forn1%$5¥¢m@rst-a§%l ?e#oarraycﬁaﬂgryanaﬁes yould\ppcgpaved Fyja
co-locating a 4seyeraplspl piriaary mdaesub- mﬁenﬁam lﬂha pedRargPhiollel, Ny

f luralit fib
poi nt . st ng. TPYER dHt SPLLAA i 1] G044 leadhie 2800baRomLRg) § SRPRanGS)

required. 15 fibre wdundrmmwspmutaﬂdmntagpsofathersuhanseﬁghtlwsydescr|bed

above, is that the s I|t (S d E o] e& S G
factory fitted. Thug ‘L%' J%gd é grgﬁgngb% é¥]5pllteLL Q%ray
: sub assembly described above is extremely flexible in that it
can readily be adapted to suit dlfferent reguirements. In

particular, it is -adaptable to any splitting ratio by varying
20 the number of splice trays used.and the size and form of the
splitter array mats 6 and 7. Moreover, by co-locating
several spliEEer array sub-assemblies in a node, splitting
- from a plurality of exchangé-fibreS'ca; be accomplished at
any given point, using different splitting ratiés in each
25 sub-assembly if required.-

An important advantage of the sub-assemblies described
above, is that the splitters and the associated fibres can
all be factory fitted. Thus, the fused and planar couplers
and their associated fibres can be made and positioned in.the

30 mats 6 and 7, and the associated fibres can be led to their
splice trays 4 within bend limiting tubes - all at the
factory. When the sub-assembly 'is to commissioned, the
fitter needs only to cut one or more tubes of the cable C,
feed main and standby fibre end portions to the lowest two

~ - 35 splice trays 4 of the sub-assembly, giore spare_ cut fibre énd
portlons in the break-out tray T, splice the main and standby

- fibre end portions to the main and standby 1nput fibres
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and their associated fibres can be made and positioned in the 30 mats 6

and.7, and the associated fibres can be led to their splice trays 4

wi t hi n -bend limting tubes - all at the factory. Wien the
sub-assenbly is to conm ssioned, the fitter needs only to cut one or
nore tubes of the cable C feed mai n-angl standby fibre end portions to
the lowest two 35 splice trays 4 of the sub-assenbly, store spare cut
fibre end portions in the break-out tray T, splice the main and

st andby f ebreadyd poesenhs iro the raim apdicearkitays.npandfibeesplice
- 18 - ak Eﬁ@q}SmQEesfgbreb Ntol Pfe  AOLSOL | §fré5@%%res%}& it S&Hé Qﬁ:her
"custoner"” fibres to the bres already present int

trays 4. In tﬁP&lﬁﬁytEPW§ dhounﬁWﬁtQﬂ§IV§H:m6PE amoqmg(9¢h§§1;5egework

carried out onyRits h§sr€SUE6dcéQrﬁeaﬂ ShEUSR sﬁté N Pddudd@roo td tmifrilrudd,
does not need to car intricate spl |C|ngﬁ$or splittin

pur poses. °Mo o‘Pérrty"tcl‘l’iar' Med L ERREi APeSuRRE cREP e EOnA2EHE gPEr@é‘Y-
gui ded t herei nlﬁtmcatene\pamchemt f)ﬁ;’OﬁﬂlihEJ.ﬁlgnlpl‘ﬂiU:@Sbbeﬁd remuréeﬁaﬁtiﬁngf
live fibre_ey when. 8, tr are out .o 1

to either of tﬂ%ngn]blb%}%%é%gt %m 56 %Hfg 5 gn?e % gt"hleée& Q%ereln are
transm ssi on peeverment dfeyond Ptbr@anmnumeuebﬁ mbqubemMentslfartange

tubes. £ib38% %a?»afe%?suﬁv] gﬁw' Q§Q3§b9¥ ,gf%@e@'

for use in a spur jOI case Ing 1s 1 reqU|re%
the sub-as3Bnbty ewther of thelnRratating Dapitiongd This| guarmmtees: ylbe

of spur joint, tﬁéﬁsﬁf@%ﬂ@ht§@§§09ﬁance ébelibgrSiBEQéecgifPthb9etﬁEtbend
t hereby formn melve mai n bre tube ends and twel ve standby fibre

t ube ends. iting; HpRes of SIX of the main fibre tube_ends would then
be 20 spliced to the THdsad-aksemblef debersibandiyove hyculdika st adabked

speci al (sing Ie nt spllce tr s, 45 %as | s, descri bed

reference to uregre a5, & SHYE %% B g€ ch reﬁf%ﬂ s??iﬁﬁ%ﬁnglbfe

t ube ends lérerQQMHme¢ulsedthe subheasEnbéy'wcmuﬂrmpﬁrlnbluqﬂlthetmays 64.

Similarly, 257, fibpeg af Lhey SR | 008 bPeuBRgS o @

. spliced to 48qﬁ?:ustomerf’1 ?igres I n g%r%? trays Eu ©
the fibre cable C would be cut, thereby formlng twelve main
fibre tube ends and twelve standby fibre tube ends. The
fibres of six of the main fibre tube ends would then be

20 spliced to the fibres of six of the standby fibre tube ends -

in special (single element) splice trays 45 (as is described

below with reference to Figure 14). The fibres of the
remaining six main fibre tube ends are then spliced to
"customer' fibres in 24 splice trays 4. Similarly, the

25 fibres of the remaining six standby fibre tube ends are
spliced to 48 "customer" fibres in 24 splice trays 4. Thus,
two fibres are fed, in bend limiting tubes, from a breakout
tray (not shown) to each of the 48 splice trays 4, where they
are spliced to "customer" fibres in a similar manner to that

30 described above with reference to Figures 5 Ana 6.

A respective main fibre tube end and a -‘respective
standby fibre tube end are fed from the break-out tray to
each of the spliéé trays 45 (see Figure 14), each tube end
being in a respective'bend limiting tube (not shown, but

.25 similar to the bend limiting tubes 27a, 27b and 27c). Edch
tray 45 has a main body portion 46 and a tube -entry portidn

- 47. The main body portion 46 is of oval configuration,
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two fibres are fed, in bend limting tubes, froma breakout tray (not
shown) to each of the 48 splice trays 4, where they are spliced to
"custoner" fibres in a sinmlar nanner to that 30 described above with
reference to Figures 5 and 6. A respective main fibre tube end
and a respective standby fibre tube end aee-fed fromthe break-out tray
to each of the splice trays 45 (see Figure 14), each tube end bei ng
in a respective bend limting tube (not shown, but 35 simlar to the bend
limting tubeshafnd7dnandal7dbpse B#eh andt any upsthadiagmmeripidragdor vabh
46 and a tube by Yy RO Rccest’to tHE HBLA BOAY POFLidR 4@ J’J'?O:Qf*t:ﬂ¥a'!:\.tbe

configuration,

havi ng an oval eB&s¥ FBWHRR o7 ubst Bkl Agcherrsheld ngpnnels 4Bb.50F Bte

access to the %ﬁﬁ”sbog¥epﬁ5809&eéazﬁVEHBtﬁ&id'ﬂ@a portleﬂtHB eergupae4ﬂbt§
via a channel 48. Channels and are_provid In the main

body porti o 4B2ig @E’rddeg?ﬂﬂdrpy £115rqsﬁi, T'|°aﬂdp§i'£n81§y S‘Prlﬁl"és h(q}dflbaﬁgb‘?“s
splice hol der B8gi onBhe chanhdl S5Th@schandctebiids BedereLhhORRNMMRIISI NGnd -

h | d d d fib t h h f th
CplTce hotder PEGFSRE BT oRra ATt FHbrrAnco | SpPEBaSh’badl o2l 1T,

tray 45 is aIssp@mcelﬂeddwmtheglnmsbéﬁ dicom dPppbebte derentnonstabs 54 for
hol ding fibre in the e
entry portion 47 of e%% hs Jf’é%e ?rf?baﬂglqsg éllgSé 3111-—1%11“& Wltrbe ent ﬂ%e
ports 55a dfd Bibre @%ﬁ@@f%éabs 54 afrmf5391@¥é9p|fé\hreedl40th§ad"ﬁmml§

bet ween t he po&hgnﬁégsaqq tolB255b and the channel 48. The
splice tray is provided with a | eash 57 and a retaining_ring

(sinmilar to the | eash'm?ﬂ— é‘h‘&l’et HPFEY aPRtdon 47 Pfg 93°h StPIJré-"cer "y"ré)’ 45

The | eash 57 pensliufebhewdrtybe edtry/exit Rortisvebadandtssh. a clianke 56a

trays to enabl e_ac s_to the ortion 47

U, "a main fiBPE PEBeCERETEvI 4 P TRAD b b then fhe, parts §3p ond
splice tray$ 455baaddatbeandbynélbd®. tube end . is led to the port 55b

Of jeach of the Splicomdamifle tray 14'°h06vEAGH R AN E¥aBN 14PNaHE:

_the tubes are cut awa

;retalnlng rlng 58 (similar to the leash 24 and ‘the retaining
ring 25 of the tray 4). The leash 57 permits the tray 45 to
- be pivoted out of a stack of trays to enable access to the

. 20 tube entry vortion 47. _ -
In use, a main fibre tube end is led to the port 55a

of each of tgé splice trays 45, and-a standby fibre tube ehd
is ‘led to the port 55b of each of the splice trays 45.
Inside each tube entry portion 47, the tubes are cut éway to
25 expose the fibres. The “fibres are then fed into the main

- body portions 46 of the trays, where they are spliced. The
eight splices in each tray 45 are then positioned, four in

each of a pair of splice holders, and the splice holders are

then mounted in the regions 53. The fibres leading to the

30 splicés 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 rortion 46 of the associated tray 45 by passing

these fibres one or more times round an upstanding mandrel 59

and under the tabs 54. The fibres’ natural resilience will

~ .35 ensure that the loops of fibre‘—éxpand outwardly to’ a
| configuration of varying diameter turns. The provision of
 stored fibre pernmits re-splicing to be carried out during the
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25 expose the fibres. The fibres are then fed into the main body
portions 46 of the trays, where they are spliced. The ei ght splices
in each tray 45 are then positioned, four in each of a pair of splice
hol ders, and the splice holders are then nmounted in the regions 53.
The fibres | eading to the 30 splices are 5Ben stored in the main body
portions 46 of the trays 45. A Iength of each of the fibres is stored
in the mai n body portion 46 of the associated tray 45 by passing

these fibres oagnglm@%5glﬁHgsdgygy%yyﬁ upst andi ng mandrel 59 and
under the tabs 54. The I bres' natural reS|I|enc%.mnII 35 ensure that

the loops of fibrelRexpalif 18&?@aﬁ@§flq%)°5 the sRiF i goriaY oRespribed
varying di anet ghokidl, NSonl yThei Rr 6¥l %hen ‘!ﬁfbes arsteied thér €ipeies tisn these

re-splicing to b carrle out. .dur " "
%% -  FBef o i RGIHR, P " Pustomer” \Sibrag, dn 4% SRhLFetERYS
t he spurj(nsn4deﬂ£rdéedr1beab@meveonlyThexrehathﬁn@ubascauncuuttuﬂus are

fibres in thes u £8 o) sto ' jce
traye. 54 ne BecRrEn ATl 0¥ BPUESRL berbhSt STk erhi S31yE Fheidd o
| ooped ar ound asweaiei’:oaipltm@y traplst elr,namx/eslp}lqmm @S couwidd npe 48sed.
splice trays 4Th§hxa§EEhﬁ§tt5@y§oﬁ§dCOHBQe9€rysgﬂly be135éﬁﬁﬂﬁﬁﬁééﬁévﬁhere

woul d, however, onIy be used i_n cases where here is no need to access
spur joints fofhPERULE Beeneed to acceEEvFGH§I9°1P§F EPENEMLLESe YSR-spUr
joint, the jgurber @Evib@%?ﬁ,fﬁéﬁTQﬂthBQ Sppe e&Nsparvabied, ¥ number

exanpl e, the ur coul d be d fromthe_fibres qf e cut tube. In
this case the gﬁu? &EﬁﬁdeGNPQﬁntgg FPHFé§anP§hWaﬁ&Fﬁ '% examplf.q; it

standby fibresspupmcaudidngie foimdédibfyomatte8&ibrebi ifeond feat thde. In
remai ning €l evens L U0gee il AT Sl dontalRl 16°F BEed (Ml oA hbh! Allires

woul d conti nue roug
and eight standby flbres from a SLngle cut tube) and 88
15 fibres (from the remaining eleven tubes - either cut and

_ spliced or uncut and coiled) would continue through on the

ring.



21 . CLAI M5 1. A

splice tray for housing at |east one splice and for storing fibres |eading
to~ . the or cach sﬁllce ‘the splice tray having a main body portion and
a fibre entry/ exiThis ltcbda mai n body portion having a splice hol der

region, a live f| region,-and tracks leading fromthe fibre
entry/exit portro e fibres to the spiice hol der region
from each end thereo an i bre entry/exit portion constituting;

the sol e means for -feedi ng flbre to/ fromQElslM¥fi n body portion, wherein
the fibre entry/exit portion of the splice tray is fornmed with a respective
fibre test 10 zone for cach fibre |eading to or fromthe splice hol der
region. whereby each# iRl ce traudhANi B9 8r MPEBnPOQY sBPFELOB, A OFe holding

i ndependent | y é@sw@hfbyo@éssmfé@ohﬁd ahdér sto;rmaftfrlesmt l@m&ﬁrﬁ 4o the or

2. A splice tr as cl ai .0, c grein the f r

portion is 15 S$AR r?ﬁﬁ—rfﬁbFs %ﬁFFi}/‘é&’rf BRFRON ¢ qrsf‘f zf%d"ée%grl?d"
gui de channehxd%ifmm theamsbﬁlhbeg porbibhe phereifiothguifiibrg eatpegyicie -
fibres to the d s a cl ai i
claim 2, \Aheré%?}?’hegf% re en%) y tEr‘-"p‘grzts fc”flehe%ok"JJ‘Qﬁlr %3: ée%ivt\"n Pheg%gﬁ’rxjr%
fibre entry/emQSQM#Qnea third frbre gui de channel berng associ ated 20
with the third port for guiding a respective fibre to the .mai n body
portion. A splice tray as clained.in claim2 or. claim3

wher ei n eachfatwe tésﬁE&%ﬁﬁlﬁFaY ag oRd piMEfed thPlad M dor tWRere LR nEhej R

tﬂe fi Ibre ent rédcﬁ%'ﬁlmtﬁbéyt RAgre \rr;r%y ﬁﬁir@ﬁﬁtfdi‘;%d by aasage&:tugef IfBE:QteQ.UI:L@e
channe r.rangepent bei such tha

overlies aﬂga ?ég‘gﬁn S ’:’a’g/c edPo %ig“t els{'[%epr %aﬁgeg‘ﬁf’g Il?eg’rﬁg "sucn
© measur enment apnﬂﬁatuSnvuaesammynﬁﬂhnsewhlch overlies afA spdwrurte agansbe

cl ai nmed ir1 an;gcﬁdﬁées gf[émtéséoprobé'mfagg]af& Agﬁm@e . track is

recessed into orage region A splice tray as

clained in any one of clalns 1 to 5, further conprising a hol | ow -
mandrel positizoned ap §B§1c6“9r9§ ££W%fﬁim&§:h{%Mawmﬁ&e {hB8iRALRES fibre
bet ween . the main dy portion and fibre entry/exrt portion, the

mandr el be|ngentry/ex1t portion is prov1ded with two fibre entry/exit

15 -ports, each of which is associated with a pair of respectlve-

apertures constituting fibre test zones.

:. " A splice tray as claimed in claim 3, wherein the fibre
entry/exit portion is provided with_a third fibre entry/exit

- port. -

20 A splice tray as claimed in any one of claims 1 to 4,

(81}

wnerein the main body portion has a splice holder regibn, a

live fibre storage region, and tracks leading from the fibre
sntry/exit portion so as ib guide fibres to the splice holder
region from each end thereof. ’

25 A splice tray as claimed in claim 5, wherein at least

(31}
.

cne track is recessed into the live fibre storage region.
A splice tray as claimed in claim 5 or <claim 6,
- . Zurther comprising a hollow mandrel_ﬁpsitioned at that end of
the splice tray where fibre passes between the main body

30 portion and the fibre entry/exit portion, the mandrel being

* c L " s *
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22’ * shaped and sized to guide fibre therearound in such-a—anner—that
it cannot be bend beyond t he m ni nrum bend radi us reqylrenents fo

live optical fibre. 7. A splice tray as clali
wherein the mandrel is provided with an 5 inlet apertur IH
dark fibre can access a further fibre storage area

the mandrel. 8. A splice tray as clainmed in ckaim6 or claim?7,
wherein the live fibre storage region is fornmed adjacent to the

mandrel, the alstha@:@arra&ha h&lzlé@ g¥chuibat fhgre thér€ardndcon Hecht Ormannér
re

said area by c ni ng- | 0ops optical r their atyral ..
resilience &At%hfﬁe fgop% g?o 3?% hﬁ&?ng ?%ﬂ?# qﬁ‘cu?@&f&?@ egsggdi¥ﬁﬂﬁ%%
m ni num . benduna@ma$tsudmatanwef@pthwwé ffiibre. . 9. A splice
tray as clainmed in any one of clains 1 to 8, wherein the main body 1 5
portion is provided with fibre retention tabs overlying the live fibre

st orage regi on8. A Bplice AtzpVi @ tchgimedclia nellaim ahy wherefnc|tliers

1to 9, wh [ L e m
oot o BRSERGTPLLCRrUtsa el S,0URNUACUpL st DhRORLBAILATE

the other end &%+PRRi EANCAFFES %%ﬁﬁrng%ﬁbé‘ﬁ"rége arealﬂm"idﬁgﬂﬂl’@é‘

tray as clai meghenmghaignl0, wherein the nounting armof the splice
tray is such that the two parts of the arm on opposite sides of the hinge
lie in close proximty -to one another in a fol ded-back position

agai nst the madn bodya pepliee ofray asthelaimgdwhan bhalhray ok i elaini rat
PO omer o o ABp byt s EUPL I8 0%y IORLE RO dbghe 85
second posilOi onandrali vsheo arirangemenitn deisrgheruch that lzve fibre can be
stored in said area by confining loops of optlcal fibre under
thelr own natural resilience with the loops of fibre having
radii of curvature exceeding the minimum bend radius

curvature for live fibre.

15 10. A'splice tray as claimed-in claim 9, wherein the main
body portion is provided with fibre retention tabs overlying

the live fibre storage region. -

11, A'splice tray as claimed in any one of claims 1 to 10,

wherein the splice tray is provided with a hihged mounting
20 arm one end of which is fixed to the main body portion of the

tray, and the other end of which carries a retaining ring.

12. A splice tray as claimed in claim 11, wherein the
mounting arm of the splice tray is such that the two parts of
the arm on opposite sides of the hinge lie in close proximity

25 ﬁo one another in a folded-back position against the main
body portion of the tray when the tray is a first position
relative to the retaining ring, said two arm portions being
in a generally straight line configuration when that tray is
in a second position relative to the retaining ring.

A



