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127578 AN | MPROVED OPTI CAL FI BRE RI BBON STRUCTURE This invention relates t
opttcal fibre ribbon structures for the transm ssion of the ultra-violet,

visibl e and infra-red regions of the el ectromagnetic spectrum EQLZPG @8 ~
iC

regions, for convenience, will 5 hereinafter all be included in
terfn "light* and es/eLi mmVEﬁ.fOWC&JIRREpMBBW BRRUERVRE| bre ri bbon

st.ructures for use_in the connunlcatlons field daﬁtgd for {ransm ssion of

I Eg‘ﬁt having a vvav']g}ﬁg‘t’hv%ﬁtﬁf?'h ‘f?llea??flg‘é" PREES ”PrF%rB?TBP?BEb 10

T .

structure of FFEBRIEH Concae'Eﬁ” agios 8F &% Ghkes ?%é%e%rrgﬂged_
side by side %tﬁ@% o A £ Al Q{@cﬂ@n?otgf %epéf‘éékfém gu’%od

an object of the present 1nvention provi an | nprove

manuf act ur i NG n-Rin CatnfdiPrCediHBON BdF UEéHG@nQénéQe aipiesaid ki ”d
According to the invention, the |nproved met hod conprlses causing a

plurality sof Yol P aptd TRl bd | {HEBud & t {Vehe syénéditi gbtyt Sigdgnky side
in the directions 20 of their.lengths with their axes lying in a

subst anti al | anprespedqilaiis?, appt oty éxclisivellpnctagoppleanl fibbees an
overall coating of a plastics material to forma plastics coated optical
fibre array; riddimgtthectpizes | for cose eth ophe cadmhubicationy Biéedden a pair
of 25 -

adapted for transmission of light having a wavelength

within the range 0.8 to 1.9 micrometres.

10 The invention is particularly concerned with an
optical fibre ribbon structure of the kind comprising a
plurality'of optical fibres arranged side by side and

embedded in an elongate body of plastics material.

It is an object of the present invention to provide
15 an improved method of manufacturing an optical fibre

ribbon structure of the aforesaid kind.

Accbrding to the invention, the improved method
comprises causing a plurality of separate optical fibres
to travel substantially side by side in the directions

20 of their lengths wiﬁh their axes lying in a
substantialiy‘coﬁmon plane; applying to the advancing
optical fibres'an cverall.coating.of a plastics material
to form a plastics coated 6ptical fibre array:; feeding
the plaétics.coated optical fibre array between a pair of

25



‘2 advancing tapes; subjecting the advancing taped plastics coated optical

fiNore array to a curing operation to cure the plastics material and cause-
o bond both to the enbedded optical fibres and lightly to the tapes; \J*
5 peeling the tapes away fromthe optical fibre array to forman

ical fibre ribbon structure. At |east.one flexible elongate reinforcing

el enent may be caused to travel substantially side by side with the -
plurality of separate optical fibres in the directions 10 of their Iengthsﬁm'

with th f th t | fib d f :
e: err;antg ?Xﬁeq?fg‘%cﬁ'%eso :sg'ﬁt?‘é’il’? re‘istb%]mﬁ 2] 3‘§$a3§ég?ﬁéggver§hgg§gt§ﬁ ng of
pl astics mater d

relnforC|n qaﬁ§ﬂa %ﬁ¥§§t§$§#é)%£§ég Mg?ﬁlggrgﬁg %§LEEQ§Z§BPSPEEOFEZd
optical fihng lc@ apégéﬂfs teahab of EerBHSFBUthC_Qét wh@ appl i ed
to the advanC| op I cal

res a when present, reinforcing element or .

el ements i Gy dﬂt}kﬁ‘tﬁ:@i aﬁﬁfés nﬁi&&rlﬂ;hﬁﬂ?t t6aRhBetapesd Apd
ultra-violet I at i on, 20 an acrylate or .silicone rubber, and in this
case eae ‘iﬂ‘eéﬂ%@@&?&%ﬁlﬂeé aéxﬁ@y\l\fi.-d:mbEhef optlheakr tEabréhatrrlay tuwanspar ent
to the ultra-violet radiation enployed to cure the plastics material of the
overal | coadrif).an optical fibre ribbon structure. .

At least one flexible elongate reinforcing element
may be caused to travel substantially side by side with
the plurality of separate optical fibres in the directions

10 of their lengths Qith the axes of the optical fibres and
of the réinforcing element or elements lying in a
substantially common plane and the overall coating of
plastics material is applied to the advancing optical

. fibres and to the reinforcing element or elements to form

15 a plastics coated reinforced optical fibre array.

The plastics mecerial of the overall coating applied
to the adﬁancing-bptical fibres and, when:present,
reinforcing element or elements is preferably a plastics
material £hat can be cured by ultra-violet radiation, e.g.

.20 an acrylate or silicone rubber, and in this case each of
the advanciﬁg tapes will be of a material that is
transparent to the ultra-violet radiation employed to cure

the plastics material of the overall coating.

&



* .
3 Each tape applied to the advancing plastics coated unreinforced or
reinforced optical fibre array is preferably nmade of oriented pol yet hyl ene
terephthl ate or of any other plastics or fibrous material that is 5
transparent to ultra-violet radiation. Preferably, adjacent optical fibres
are in continuous contact with each other and each separate optical fibre

has an. out er nost coating of an acrylate. At |least one of the optical fibres
naggi

Ve a coatlng(mﬁﬁ i FRPe ed 10 thenpdvancingt Rbasther spatedl
flbre or each of the, of her tlcal fiLbres_of the rlgéon structure to

provide for readi®¥ T t?%nr%$n§ﬂ?c%$t?EﬁFc?}b DIOWBFERY 18 nf or ced
t | fib bb t t d b

PPexi bl e ef ongatErSteni ¥ ghifa S5l Srisnteq, BFELARL ¥n| rafaphehiBee or

substantial ly Sléi Ys éﬁ’¥“é$5§@fc9| akiﬁ%o&i aggg;@ H?R££C§L fibres

and, preferably arlso, e reimrorcrng e enents are uni spaced across

the width of tﬂ‘%%éﬁ&erﬁé bis ‘?igf%rn&ﬂe@ Pagigtisd. enbodi rent, t he

plurality 20 of separate optica es travel between two flexible
el ongate reinforcing el enments. The or each flexible elongate reinforcing
el enent preferably is made of a netal or netal alloy, stainless

Preferably, adjacent optical fibres are in continuous
contact with'each other and eaéh separate optical fibre
has an outermost coating 6f an.acrylate. At least one of
the optical fibres may have a cocating differing in colour

10 from that of tgg_dther optiéal fibre or each of the other
optical fibreélof the ribbon structure to provide for

reédy identification of any optical fibre.

Where a reinférced optical fibre ribbon structure
is required, preferably at leést two flexible elongate
IS-reinforcing elements are caused to tfavel substantially
side by $ide'with tle plurality'of separate opticél
fibres and,lpfefer;bly'also, the reinforcing elements
are uhiformly-spacéd acroés the width of the optical
fibre array. In a prefetred'eﬁbodimeni, the plurality
20 of separate optical.fibres travel between two flexible

elongate reinforcing elements.

The or éach flexible eiohgate reinfofcihg element
preferably is made of a metal or metal alloy, stainless
steel béing préférréd; but in applications where the

25 presence of metal or métal ailoy is hot desirable, the

‘or each reinforcing element may be made of a non-metal,



eel being preferred, but in applications where the 25 presence of net al *
netal alloy is not desirable, the or each reinforcing elenent may be,

de of a non-netal, 4 such as pol yethyl ene terephthal ate. Thé or qu}

Tlexible elongate reinforcing el enent gmay have an overall dianeter _
-substantially equal to that of each of the optical fibres but, preferably,
the or eaglich b MHolyeithy RITRErdiittttaliedPt erhe UbSt @athal |y shorter than
that of each of the optical fibres. The tapes serve to maintain the K
posi ti ons fakextibd ec leodrct eo e icafodd ibree se 1 emsh tvheay pig®eenan of t he enbedded
reinforcing el ement or elenents, relative to 10 one another substantially
const ant Qwﬁﬁﬁlﬂod&ﬂQQﬂfnﬁsqhﬂ;qntﬂﬁlkx;Qﬂﬂailtn th&t nef each of the tapes
is peeled fromthe optical fibre array after the plastics material of the

~overal | cﬁhﬁlﬁ@tﬁéélbé%#qﬁﬁwﬂﬂtdtR?Q%%ﬁﬁP#YKH%&W PBreasly no part of the
final optical fibre ribbon structure, any del eterious thermal and/or
mechani caF e aPFRECIngh slement: hass andianefeam, 24P skt iakly sshartae

- transn155|ﬁg pggg rties o 4£i tlcal fibres are elimnated. NMbreover
each tape*fig} &&r 2ff IR LARERS 1i bres because the
necessity tocut or slit the tapes mﬁth the inherent risk of damage to the

The tapes serve to maintain the positions of the
embedded optical fibres, and when present of the
embedded reinforcing element or elements, relative to

10 one another substantially constant prior to curing of
the plastics material. Since each of the tapes is
peeled from the optical fibre array after the plastics
material of the overall coating has been cured, the
tapes.thereby_forming no part of the final optical fibre
‘ribbon structure, any deleterious_thermal and/or
mechanical effects that the tapes may otherwise have had

15 on the trarcziiission properties of the optical fibres are
elimihated._ Mbreover, each tape may be wider than the
array of orptical fibres because the necesSLty to cut or
_slit the tapes with the inherent risk of damage to the
optical fibres_np longer_arises. |

20

The invention also includes an optical fibre ribbon

structure made by the improved method hereinbefore described.

The 1nvention is further 1llustrated by a
description, by way of example, of the preferred method

25 of manufacturing an optical fibre ribbon structure with =



-

optical fibres no Ionger arises. 20 The invention also includes an optical
fibre.-ribbon structure made by the inproved nethod herei nbefore descri bed.
The i™wention is further illustrated by -a description, by way of exanple,
of the preferredrefehedcg5tof thenataonprnygngndopwiingl whiilshe shiobisorm
structure with’ reference to the acconpanying draw ng which shows a
schematic represephamabhcoreprespntrsirad ofetthed PrREpEXEAnFetdodhe drawi ng,
si x Separate optical fibres 1, each having an outer coating of an acrylate,
are caused 5 to travel from supply spools (not shown) substantially side

by side i he direct] hei hs.with thei | yi ' .

cubstanti 8l |y common BPAREEAPRGNC oD AEAYS A iho d o eBR A SRty e
: | [ | | : ' | fieb | at e .

coated’ 10 optichi Peeroiayiiy“SK RELAE BORLTRE de R AR AR ARATRALE

5 of ori ent eds poky et} encekheglbBlo! 6phelad (AeRanbiAl suBterdohs O

are fed, with the acrylate coat | bre array bet ween a pa

pinch rolls 7 whigleUbgesibe LAPERei BiPeeRNbAS! OF ihelibC 10RARANIS! VitH Yhel?
faces of the acrylate coated optical fibre array. The advancing taped
acryl ate coated apéscbyihgbif ar saps8ahltalpgssesmbhr plghead R h@dRGHO AWVt
the acrylate in which the ' , '

: 2 where an overall coating 3 of an acrylate is applied to

the advahcing optical fibres to form an acryléte coated

10 optical fibre array 4. Downstream of the bath 2, a pair of
tapes 5 of oriented polyethylene terephthlate being drawn
from supply spools 6 are fed, with the acrylate coated
optical fibre arréy 4 between a pair of pinch rolls 7
which urge the tapes into contact with the opposite major

15 faces of the acrylate coated optical fibre array. The
advancing taped acrylate coated optical fibre array 8 then
passes through an oven 9 where the acrylate in which the
optical fibres are embedded is cured by ultra-violet
radintion to cause the acrylate to bond both to the

20 embedded acrylate coated optical fibres 1 and lightly to
the tapes 5. Dowﬁstream of the oven 9, the tapes 3 are
pégled away from the optical fibre array on to take;up

spools 10 to form an optical fibre ribbon structure 1ll.

It will be noted that, because ﬁhe tapes 5.fd£@ no
; 25 part of the final optical fibre ribbon structure 11, each
. tape can be substaﬁtially wider than the array 4 of
optical fibres because no cutting or.slitting of the tapes

is required during manufacture of the ribbon structure.



cetical‘fTBTEE—aFg’g”;*'Ja is cured by ultra-violet radiation to cause t he
ryl ate ““u ,
And | i ght-h“‘\m m}.\ «>. Downstream of the oven 9, the tapes 5 are\_j ™~

peel ed away* f fonthe optical fibre arr@gy on to take-up spools 10 to forman ™

. optical fibre ribbon structure 11. It wll be noted that, because the tapes
5 formno rt of the final optical fibre ribbon structure 11, each -
tape can gééégggtantially wi der than the array 4 of optical fibres because-
no cutting,or 9 mdthdd Gf inkghdBRAsur Snd CaWI 69 el | BibpaNE{BELHr € of the
ri bbon structure. 6 CLAIMS: 1. . A nethod of manufacturing an optical
fibre ribsaprusiciuet, Uwthick it sinmrigss Sesusingi A0phuphlieli by of

. separate optical fibres to travel substantially side by side in the :

di recti onsephriite optdegilhsfibgash tdheiravelss@bostamygiably sidstbgtial |y
common pl ane; applying to the advancing optical fibres an overall coating
of a pl asside #ﬁté%ﬁaﬁhﬁ?qﬁiQﬂﬁaqﬁzﬁh¢¥% kergehs opit atheipraxesray;
feedi ng _the plastics coated optical fibre array between a pair_ of advancing
tapes; sSubydeg if fhSwbF iy TUAPRP RLRANE CARRRYEUT OpPi ERE fibre

array to a_curi erati-qn 1.0 cure the plastics terial and cause
y ! advancg%gogpéicéi éf%res an ové%éﬁi coaé?hg o? a

plastics material to form a plastics coated optical
fibre arfaY} feeding the piastics coated optical fibre
array between a pair of advancing tapes: subjecting the
10 advancing tapéd plastics coated optical fibre array to a
curing operation'td cure the plastics material and cause
it to bond both to the embedded optical fibres and
lightly to the tapes; and peeling the tapes away from
the optical fibré array to form an optical fibre ribbon

15 structure{

2. 3 method of ménufacturing an optical fibre ribbon
structure, which method comprises causing a plurality of
sepa.ate optical fibres and at least one flexible
elongate reinforcing element to trével substantially

20 side by side in the directicns of their lengths with
£heir axes lying in a substantially common plahe;
applying to the advancing optical fibres and to the
advancing reinforcing element or elements an overall
coating 6f-a plastics material to form a plastics coated

25 réinforced opticai fibre arréy;'feéding the plastics

coated reinforced cptical fibre array between a pair-of

&

advancing tapes; subjecting the advancing taped plastics

he 20 enbedded acryl ate coated optical fibres 1 -,



it to bohd both to the enbedded optical fibres and lightly to S;

and .peeling the tapes away fromthe optical ‘fibre f ptica
fibré—yi bbon 15 structure. 2. A nmethod of manuf acﬁmﬂ'w’m"mmg@!ifl bre
ri bbon structure, -whi ch method .conprises c&using a plufal Ftynofs rate
optical fibres and at |east one flexible elongate reinforcing element to
travel substarf?ated peinforced QPHéchrh FhRTE| REERY0RQ 8f CHRAPE | engt hs

wi t i-Their axes Igﬁng in a substantiallé comon glani; a plgin to the
advanci ng opt i SRELIFIPREANGUTS Hhe BHIISRLFRGTREPRED cPﬁg SRBRENE o~

el ements an overall. cqatjng of a plastics terial,to forma plastics

cont ot 25 1o TR RS HEoFRe | ApBedira  SeFReRE §ipkss, And BeBndinrihe
rei nforced opt}] | b t n ' angi.pg.t S;

Subj cot i ng tne LAt 5E SLETPEF AREILERRLL B PAUCRELDE, BREY ol fibre
array (o a$urhign aRgTehd Olabds Ciidy | BEoR! 8RbT €81ARLEERA! oBRY ARV 1O

bond both to the enbedded optical fibres and reinforcing elenent or

el enents and |d¥H{ Yed Ofdhe 4apesnfaPded BSELEAY ENBrbapesnanay fromthe
reinforced optical fibre array to forma reinforced optical fibre ribbon

structure. 3. stfudkire®d as claimed in Aaim2, wherein at |east

3. A method as cléimed in Claim 2, wherein at least
two flexible elongate reinforcing elements are caused to
10 travel substantially side by side with the plurality of

separate optical fibres.

- 4, A method as claimed in Claim 3, wherein the
reinforcing elements are uniformly spaced across the

width of the optical fibre array.

15 5. A method as claimed in Claim 3 or 4, whazain the
plurality of separate optical fibres travel brtween two

£lexible elongate'reinforcing elements.

6. A methéd as claimed in any one of Claims 2 to 3,
wherein the or each flexible elongate reinforcing

20 element is made of a metal or metal alloy.

7. A method as claimed in any one of Claims 2 to 5,
wherein the or each flexible elongate reinforcing
element is made of polyethylene terephthalate or other

non-metallic reinforcing material.



flexible elongate reinforcing elenments are caused to 10 travel i
stantially side by side with the plurality of separate optical, fibres. ~
A maﬂmuw, n mBdm " C aim3, wherein the reinforcing el ements axe”
niformy u ﬂm mle wi dt h of t§1e optical fibre array.. 15 5. A
method as tladiméd M"n € atm3 or 4, whefein the plurality of separate
"optical -fibres travel between two flexible elongate reinforcing el enments,
6. A method as clained in any one of Clains 2 to 5, wherein the or eacf™
flexible g,ongal eit@idd UL idihidthe! BIBMy | SndBde S{afmirbak 0oy netal alloy.
7. A nmethod as clainmed in any one of CgaJnE 2 to 5, wherein the or each
flexible ghef@dne the FIrOI<HdN) M i cing NEleméh + PRAY ek gl gnetser epht hal at e
or other non-netallic reinforcing material . 8. A nmethod as clainmed in
any one obkuBlsaiamriAlly Shortesreitthdrhetltat eaf hesaeh ndHr chagopktégrnt has a
di anmeter ~substantially shorter than that of each of the optical fibres. 5
9. A neffhibdess claimed in any one of the preceding Cains, wherein the
plastics material of the overall coating is an acrylate, silicone rubber or
any other plastics material that can be cured by ultra-violet

5 9. A method as claimed in any one of the preceding
Claims, wherein the plastics material of the overall
coating is an acrylate, silicone'rubber or any other
plastics material that can be cured by ultra-violet
radistion and wherein each of the advanéing tapes is of

10 a material that is transp&rent to the ultra-violet
radiation employed to cure the plastics material of the

overall coating{

. 10. A method'as claimed in Claim 9{ wherein each tape

is made of oriented polyethylene terephthalate.

15 11. A m2thod as claimed in any one of the preceding
Claims, wherein adjacent optical fibres are in
continuous contact with each other and each separate

optical fibre has an outermost coating of an acrylate.

12. A method as ciaimed in any one of the preceding

20 Claims, wherein at least one of the optical fibres has a
coating'differiné in colour from that of the other
optical fibre or each of the other optical fibres of the

ribbon structdre.



radiatiron and wherein each of the advancing tapes_.is of 10 a material that ([/
i s transparent to the ultra-violet radiation enpl oyed tB*EUTE‘Tﬁé“DTastics

mat Exial ‘of the overall coating. 10. A method as cqﬁuuﬂm

wher'ei n each tape is made of oriented polyet hyl ene mmm Cﬂ

A m-thod as clainmed in any one of the preceding d ai'nst wher®eirs a jacent

opti cal fibres are in continuous contact wi Fh each other and each separate

optical fibre has an outernost coating of an acrylate. 12. A nethod as
claimed in any one of the preceding 20 C ains, wherein at |east one of the

| fib f
ool 1o oS oncfetny ok hanled cklripbous LERTLLRA:oLel DI BERET
9 13. A nethod Qt s n@f‘a?ﬁ% dsel h%i‘: @ketagndégee%gaewm

substantially as ereln e%ore escrl erence to the accompanyi ng

drawi ng. 14. Anrgggfggéeftgr@hélQg@amﬁgﬁyghgrgrgagggby the 5 met hod cl ai ned
in any one of the preceding C ains.

14. An optical fibre ribbon structure made by the

5 method claimed in any one of the preceding Claims.




