2210472 TERM NATI ON 'ASSEMBLY Thi's i mvention relates to optical fibre
installations. 5 Installation” of - optical = fibre - bundles alaong
ducts utilising viscous drag of conpressed air injected at one end of a

duct to propel a lightweight fibre pagkage along the duct_ .| ke
described in our European Patent 0108590+ “In this technique,ikﬁbﬁﬂ)%&/‘L
fibre blowing, the 10 . individual fibres are packaged together in a

bundl € typical |y oipiairIdikt Hefempryith a |ightweight foam
pol yet hyl ene coverrﬂgf—-—-——éﬁg%‘-—covering provi des protection for

the fibres within the installation ducts, but at termnations the foam
covering has to be ThEmVAvditions ardlutes hto optiivallufibréi bnstallaviohs.
separated and connected to other elenents of the assenbly. At present
about one netre of fibré package is stripped of .the foamcovering and the

i ndi vi dual exSosed I ationp |9k e PRBLGR] nf BibER (bundieai sedongt er duaLe

connection | eads. 2iliEing Spldcnss dwrdg 6ﬁec6mpféﬁséﬂnsﬁﬁsiﬁgeetédssﬂ one

fibres, which are r [ f - dl L ng ' spkiGin

operation and for fe&qﬂréefg?)lﬁqé&%a?éro %jh]d #nt%ggﬁéf)%?’égg an#gi.?ngpaﬁ?ge
whi ch the instal | ailongiucthent@at atignedereribed {am aRrcBurgpean Patent
ruggedi sed 25  compaEs90. | eaflthitteshnidue} "knowpPasi £€bréi BRowingethe

the f1br e pacilye dioie ' HE e ﬁ cbavkibfa' rofeferciitd Slatie)
| eads have the di s&¥pimadgy @f gight 0. EibEesoss whthi ndr odlightwaight 30foam
cladding nodes inpyblRAKIehe € dFeringexposethisbr ecé®drah§0 provides
relatlyely sinple Protection %dd etl?é) '#£5% X fthin the installation ducts,
: ' but at terminations the foam covering has to be removed
15 so that the individual fibres can be separated and
connected to other elements of the assembly. At present
about one metre of fibre package is stripped of the foam
covering and the individual exposed fibres are spliced
to reinforced ('ruggedised') terminal connection leads.
20 The splices and the excess lengths of exposed fibrés,
.which are required for ease of handling during the
éplicing operation and for future splicing, are wound
into a storage container into which the installation
duct enters at  one side and from which the ruggedised
25 connection leads extend at the opposite side. The
gg ‘storage container for the splices and exposed fibre is
large (compared with the fibre package dimensions) and
the splices to the ruggedised connector leads have the
disadvantage of up to 0.5 dB loss and introduction of
30 cladding modes in a region where there is exposed fibre
and also relatively simple access since the spliées are
accessible for servicing.

The présent invention is'directed'towards providing a
35 compact assembly that is more easily installed at a



accessi bl e for servicing. ‘The present invention is directed towards .
providing a 35  conpact assenbly that is nore easily installed at -a
-2- fibre-bundle termnation, is nore conpact -and avoids the necessity for
splices to.separate ruggedlsed | eads.. According to the invention a break .
out assenbly for-a blown 5 opti cal flbre package that conprises a
plurality of optical fibres and a |ight 'ght protective outer coveri

t he assenbly conprising a break out ne having a bore.with a first n;
aperture affhB Féggwdﬂ@cé%witw*ﬂwnifl BPEey SERAC T and gaveddsndthe -
aperture Reagsedtyt Borespageesatoserdariatel Fuggediided dedde. manifol d .
‘having ‘a plurality of passageways. for the receipt of exposed fibres from
which the protective outer covering of the package has been  renpved,
t he passaghowgsdipgt tadthe J.:ivmt:tdm a faredllait iassemblagpadfiar @ hilgyedi sed

t ubes f t r fibre.
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seco aper
~for the recelpt of exposed fibres from'which the protective -~
outer covering of the package --has been- removed, the ;E?_

_ passageways extending from the man;fold into separate
~ ruggedised tubes which are reinforced to protect an
15  inserted optical fibre. C

The invention also provides a blown . fibre breakout
- installation comprising & blown fibre package with a
plurality of optical fibres in a-lightweight, protective
outer covering, the covering haﬁihg'been removed from a
20 length at one end of the package to expose the individual
optical flbres, a breakout member hav1ng a bore mounted’
over the end of the outer covering of the package with a
first aperture a sliding fit accommodatlng the outer. fi:;
covering and the bore extendlng to a larger second aperture
25 engaged with a manlfold the manifold haV1ng a plurality of
passageways extending into separate ruggedised tubes which
are'reinforced-to protect the ekposed individual optical.
fibres therein. - | | |

The ‘invention is now described by way of example with
30 reference to the accompanying drawings in which:



25+ engaged with a manifold, t.he nanifold having a plurality of _
passageways extendi ng into separate ruggedi sed tubes which are reinforced
to protect the exposed individual optical fibres therein. The invention is
now descri bed by way of .exanple with 30 reference to the acconpanying
draw ngs in which: - 2a Figure 1 is perspective view of an enbodi nent
of the invention prior to assenbly; Figure_2 és a perspective view of the
embodirent of Figure 5 1 assenbled and shomnng am-But er cl anp encl osure,
and Figure 3 shows the embodinment of Figure 2 with the clanp fully

assenbl ed.- Refergjgg L0 £i gy epérsﬁef:h?(r@ by NQ £l | Bhe dRskdtRedt | Sf the,

inserted into a break out nenbe rough an aperture 2 in 10 the en
t he menber. ThelﬂY%ﬁRlBHtPﬁéﬁEeF°Sa§F§F t¥bly conprises a tube, which may
be -3- flared, as shown, have a cylindri cal shape The break

out nenber 3 has n_axi bore openin ertu
Che "aianeter | EL9uEFt 2402 P gpra?—h&ﬁy St ofotie ShRedffapE B Fighte
the bore then 51 asgspybhed tod showdngcah bukerr ejrop enchosmeen ded end
of the bore defrnrng an: aperture 4 at the ot her end of the

Figure 3 shows the embodiment of Figure 2 w1th the clamp

fully assembled.

. Referring to Figure 1, a fibre blowing fibre package 1 is

v - inserted into a break out member 3 through an aperture 2 in

10 the end of the member. The break out member 3 preferably
comprises a tube, which may be R



‘menber 3 °'to the aperture 2. Once located on the fibre package 1 the break
.out nmenber is slid along until about a nmetre of fibre package extends . out
~of aperture 4, and 10 the outer coating is renoved fromthe fibre o
package " to expose the individual, fibres 5 of the package. The break
out nenber.3 is then slid a short™ mﬁy back .along the fibre package,
towards the exposed fibres so that the conplete packaged fibre .ent

aperture 2 £98 & &X' CHRSwAR) ongoffﬁa%ratc ih&f'%é&f' sREbé, Of oy ge hf"e
and the expo th of f|b s where t i been” renpve
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flared apart2 28t Gheh enddi whenea| thebrdiaﬁeters ist heefifibdienthtough @ a
correspondin ngg.g%igr@ccamb@ €e Schd ﬁw?@' ; ube »Zne'ﬁoﬂsnef;ﬁb nl he

fibres are i ngly, a I'cations
to condtict dﬁ£ eRBant@nel i B9 ?ﬁck@ﬁ?a?% r?ﬁ?éwgdqﬁegﬁﬁaﬁ?fold
tube. 7. 25 thesbonepdeﬁtningeanLapeftwteakh&ﬂ thetheheulén@foﬁachhef t he

bores 6 so tﬁé&%éb f@gfélg&,gé%ed @ﬁ@é‘%&?ﬁt@&%ﬁ%ﬂe%%ﬁr@am |
. t | t t e 7 to
gzgg;eanw: tn hil’g‘lﬂigg%r 2112 eeg‘&’lt'g%’érﬁ}é\: membey by %H:& ?%%“%x%%-lﬁil 'PPBPES have
30 been térecmetre éfirpiiphe p&mkagﬁweiténhsamdt of naperthhe fjoandtive
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push fit of ?*Boﬁ%n|¥%$d i?ﬂ%yfaﬁa%peﬂ%Qﬁ%ﬁ4- 5 ofofy esrgeout The
menber and ibréalk ewbamember 3 hbsnthére sbie a)fshda:etbumpk haﬂ:kt uatohgs a:;

large d'anEtEﬂeCyfiﬂgg Qﬁécfﬁﬁé'cnkowards the exposed fibres so that
the complete packaged fibre  enters aperture 2 and
15 extends along the first cylindrical part of the bore and
the exposed length of fibres where the cladding has been
removed commences at the conical region of the bore and
the flbres have space to be flared apart.

20 Each individual fibre 5 is threaded through a
- corresponding aperture or bore 6 in a manifold tube 7.
'In general the fibres are threaded singly, but it is
;possible in some applications to conduct more than one
fibre through a single aperture. The manlfold tube. 7
25 has a protective tube 8 attached to the exitxof each of
the bores 6 so that the'fibres's having passed along the HJ
manifold bore each enter an individual protective tube ’
8. The manifold tube 7 is shaped to engage with the
_ break out member 3 so that once the exposed fibres have
30 been threaded through the manifold and into the
protective tubes 8 the manifold and break out member can
be ‘engaged together into a eingle unit as shown in
Figure 2. A suitable engagement mechanism is a push fit
of the manlfold into the aperture 4 of the break: out
35 member and in the embodlment shown the bore of the break
out tube has a large diameter cylindr1ca1 portion



-4- extending fromthe wider end of, the conical portion in order to
facilitate this push fit. In order:to protect the fibres, relative
rotation of the manifold and break out ‘5 nenber shoul d -be prevented.

Thi's may be achieved by fixing the parts together with epoxy resin. The
fibre package is also secured in position-i-n4the break out member by epoxy
resin or other suitable neans. Preferably the free space.within the bore is
filled with a suitable resigugzthis may 10 be achieved by i njection
via Me apert useteRdiggf from uthe cimddelry ¢mbsoff ither oaniicahe HIMHoOn in
Package) < Ons o RRSE Lo A A 90 d A A O orflekeEBabisbect the

structures of nami d ar'e envi sage exanmpl e the re Co
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thrteadfed -coupl Idﬁ[gsccaj securldefar pobky tibime 120 theprimesk | et tméwbes bEnBPOFY
part of a ruggedised ternipal a Wi d h b
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strength. A plureitkynotheubese besEibledcwithlt pugdtakip Bgshéfd Fgéétﬁéﬂ

so that thejg enﬂ% cQoribbeae bPe 2Rject®BhfObdla The mapeteugdemap -hqie a
configurations other t
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Alternative structures of manifold are envisaged, for

example the bores may have lateral slots communicating with

15 the surface to aid threading. The protective tubes 8 may

be demountable from the manifold to aid threading, with a

suitable permanent fixing being'provided after threading,

again resin bonding_interfitting parts being possible or
alternatively a threaded coupling. Preferably' the
- 20 protective tubes 8 comprise part of a ruggédised terminal
assembly With=end Cphnectors. ' The tubes 8 méy include a
Kevlar (registered trademark Dupont) coating for added
strength. A plurality_of'tubes; possibly co-extruded, may
be held together so that their ends constitute the
25 manifold. The manifold may have configurations other than
circular. If the ducts are co-extruded a line or array
manifold formation with the ducts forming an easily
separable ribbon is particularly preferred. '

) " The break out member and manifold assembly fit into a two
. -30 part clamp 9, 10 shown in Figure 2 that has a shaped recess
14 in each part to accommodate the assembly. 'The'élamp.may
conveniently comprise two idehtical halves which can be
injection moulded. The clamp parts glsb



The break out nmember and manifold assenbly fit. into a two 30 part cI arrp
9, 10 shown in Figure 2 that has-a shaped recéss 14 in each part to
acconmpdat e the assenbly. = The clanp may conveni ently conprise two

i dentical halves which can be injecti 0?5 moul ded. The.clanp parts al so

-5- each have a channel 11 for the fibre package with a series of bridges
12 and the channel s-for gripping the exterior of the fibre package so(Lhat

any tensig u u t h
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for other apparatus, suchasa 10 ut'er -housin en nounted
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sealing t 0 p g in ed a as
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assenbl y iSi*ingtpanel any otbenr mr@emgrerrﬂatet@mawmesaemhlm mglye unjt,
with the nge %&Me%%iﬁﬂfnbseﬁdﬁ é’yﬁ ”FHPeétﬂér“QppéPaéﬁéd Qiicﬁ s@aane_,' ,for_ |

direct recel pt of t fibre exanp recess 2Q0 . shaped
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coul d be tq{eagfgre package The clamp may also be provided with
means for sealing to the duct along which the fibre package f&(

Ea’

is installed as well as for sealing to the fibre package
15  itself. ' ' '

a modification of the assembly is for ‘the clamp and break
out member to be made as a single unit, w1th the recess 14
for the break out member being replaced by a channel for
direct receipt of_the fibre package, for example a recess
20 shaped similarly to the bore of -the break_out-member 3.
The manifold would remain separate, for example as a slot
in a dise. In this-instance the manifold could be threaded
before the clamp parts are mounted around  the fibre
~ package. In order to connect the clamp to the installation P
25 duct the end 15 of the clamp'is.oonveniently made of the
‘same diameter as the duct so that a standard duct connector
may be used. Break out assemblies ‘and/or clamps may also
_be incorporated in the structure of equipment such as patch
panels. » '

30 It will be realised that when the clamp and break out
member are combined with the clamp, in general as shown in
Figure 2, the break out member is separable along a



before the clanmp parts are :np unIed around the fibre package. In
order to conriect the clanp to the installation 25 duct the end 15 of the
clanmp' is conveniently made of the sane diameter as the duct so that a

st andard duct connector .may be used. Break out assenblies and/or clanps
may al so be incorporated in the structur & of equi pnent such as patch
panel s. 30 It will be realised that when the clanp and break out nenber

are ogubined Wit h pRGIELATRAI" SRS NN | NS foo P SRL BHall

menber~1s separable par

Alternatively thePéF'&ﬁpmﬂyrtb? mﬁeoésrmld@%fﬂ QN cﬁ?@@n@@%s&ﬁs bhe

Ithe b: egk |OUE) apgeak| YO&|t0W&sls@m%]gursQlohn sxht ﬁeher,e scs tiat there isd
ongitudi nal brea or

mani fold = to ho i\pﬁ% tu lges%é{oar ar% cu'if ar advﬁ@ b’é‘fa‘gﬂ
the inventio® is Phﬁt i me@b@m es agx dor ae"ﬁ'@eﬁo%al it i e of kpnﬁ)it%&lnﬁbbY
optical 10 fibrgebhghblgspeC|ally in'conjunction with blowm fibre and

field nountabl e connectors. Assenblies may be nade that receive nore than

one flbre package. 7-
A particular advantage of the invention is that it

~ enables a practical realisation of a splice free optical
10 fibre link, especially in conjunction with blown fibre
and field mountable connectors.

5% Assemblies may be made that receive more than one fibre
package. ' '



CLAIMS 1. A break out assenbty for a blewn optical fibre package that
conprises. a plurality of optical . fibres and a 5 | i ght wei ght ,
~protective outer -covering, the assenbly conprising a break out nenber
having a bore with a first aperture adapted to receive the blown fibre
package and a second aperture adapted to engage a separate mani fold, the
mani fold having a plurality of passageways for the receipt 10 of expesed
fibres fromwhich the protective outﬁgﬁiﬁﬁgring of the package has beegs
removed, 't he passageways extending f mani fold into separate - .
ruggedi sedlI ubed bheek aut assemblwnffored Hlowr olpddicadn fil byer pedkapie cal
fibre. b e Qre t al leat r WN 15
fibre packahgéknkﬁmgrgkgéal?tygkﬁgél#gé E? bgglggﬂp Fib%gs Qh@

prot ec®ivel qb§weé9h§n|n@rqﬂ@@tGG@EHQQ}qﬁnnqgﬂ%%kmgxentbed ﬁseﬁNQIWength

at .one endggh Ebgiﬁgc@gﬁ‘éﬂ: CPOSRehBET | HQWhQU%' k‘Rﬁté Cv?itlfx' Bresrsd

br eakout nenber having a hore nounted over the end he .out'er cqvering of
20 the pBReKhYEe ﬁFPPteé to F@PelaﬁeMMﬁwPleynsﬁ#kﬁ%gpa?kegaceaﬁnedat|ng

the outer seueﬁanapaadu&beaaapeeaxtendngggéOaasépagatesﬁaﬁmdoaagrtu@e

engaged with | t he h | passa

ex?egdlng %%?ffgggaggte Fuagggggéggkgbg Rﬁ?ﬁﬁggvﬁyg F§¥0?§8drﬁsegP tect. 25
t he ekposedfiexposedafibpescikoni whicht hheebnotgctive pusakoabvesiagbl y or
installatigp @ﬁ&oﬁgbﬂﬂgthEEabEbﬁ Qémsbéa”1@h?“9§é§a§96a§yb8§téhﬁlng '

reinforced wth a aram,d based on |y
phenylenet%F%ﬁhFhﬁlﬁﬁﬂﬂg?ld41nt°A§ﬁP%ﬁﬁtBuF“§§§§h§F9 EPPRRSVWRLCH &R

accordi'ng fé&iBforceliats proledt ani Dn¥birebat bptheaak fawrerember Includé&J
further aperture as an injection hole for inserting epoxy

2. A blown fibre'breakout.installation comprising a blown

15 fibre package with a 'pltirality' of optical fibres in a

) lightweight, protective-outer-covering, the covering having

‘been removed from a length at one end of the package to

expose the individual optical fibres, a breakout member

having a bore moﬁnted over the end of the outer covering of

20 the package with a first_ aperture a sliding ~ fit

accommodating the outer covering-énd the bore'éxtending to

a larger second apertﬁre'-engaged. with a manifold, the

‘manifold having a piurality of paSsageways extending into

(o)

separate ruggedised tubes which are reinforced to protect
25 the exposed individual optical fibres therein. )

3. A breakout assembly or _in_stallaition according to claim
l or claim 2, where the tubes are reinforced with a aramid
"fibre based on poly (p - phenyleneterephthalamide).

4. A Dbreak out assembly or installation according to
30 eclaim 1, 2 or 3 in which the break out member includes a
further aperture as an injection hole for inserting epoxy

]
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resin to secure the fibre package. |n5|de the breakout nmenber and to fix
the manifold in position in the breakous, nenber. 5 5. A breakout
assenbly or installation according to - pr ecedi ng Clain1in_mhich t he
passageways in the mani fold are provided by fixing the protective tubes
toget her at one end. 10 6. A break out assenbly or installation
according to any preceding claimfurther conprising clanplng neans nmoul ded

to pr de an o] e £F NG 4t b t fﬁg@@ 15
7. 0\Kybr akrgﬁ%has%ge fe(al’ur% |ﬁé%a%iaﬂt}%onb§g§cig§§ to écI aim 6. | nfa%?%th

t he “cl anpi ng Re®RSTi ﬁéﬂuaesf#ﬁa‘ﬁbef@angﬁpbéu 3y Pﬁ%i iencin Fheobrepkout
covering of thembkpre package. 20 : A break out assembly or
installation according to claim®6 in mhlch t he cl anpi ng neans i ncl udes
means for gripping a blown fibre package installation duct. 9. A break

out asgsenbly ®&r i nsAabkahkentaaceéﬁlbng bp :‘Zﬁstallatiahnaecbmdm/nigcltot afy

eor 0107 BrbhEEkbo, M1 R dn TEHE (BHshBSRUATE (it SehlCnlREHIY !
pr eﬁedl ng cl aknespapvidedoby efisting £he mmltietqtiafe t!cluchm wgetherf |ab:r ene
packages. end.

10 6. A break out assembly or installation according to any
preceding claim further comprising'clamping means moulded

o to provide an enclosure for securing the break out member
and manifold. .

15 7. A break out assembly or installation according to
claim 6 in which the clamping means includes means for
gripping the protective outer covering of the £fibre

. package.

20 8. A break out assembly or installation according to
claim 6 in which the clamping means includes means for
gripping a blown fibre package installation duct.

T 9. A break out assembly or installation according to
£?5 "claim 6 in which the clamping means itself includes a part
moulded to constitute the break out member. '

10. A break out assembly or installation according to any
, preceding claim adapted to receive a plurality of blown
30 fibre packages. '
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