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AN OPTI CAL FI BRE RI BBON STRUCTURE | NCORPORATI NG ELECTRI C CONDUCTORS nébc>g;7c
invention relates to optical fibre ribbon structures for the transmsSion = -
ofsthe ultrasviolet, visi.ble and infra-red regions of the electronagnetic:éggﬁ
spectrum which regi o6, OFDECADNFEBRENRIBBAN |ISTRUCEURENGNCORPAIRATING T
included in the generic term l1ight" and especrally, but. not exclusively,

to optical fibre ribbon structures EMEQTRII ICANRUCDORENI cations field

adapted for transm ssion of |light having a wave length within the range 0.8

to 1.9 mcronetres. 10 This inv@ngliomvereliaties stpaept tahar If\ beenedrobarh

wi th an.optical fibre ribbon structure of the kind conprising a plurality

of opti &l fibrestaruchiyrees sfde byesitetanamd sHoun edf t bhenvlinefadeloft a

tape. of plastics material. It is an object of the present invention to 15
provi de an |nproWé@kﬁk?c%@dfibféarrﬁﬂoﬁ%ﬂthﬁLﬁ% bite t pbeat sp@ASENG tidind

which, in its preferred form is especially, but not exclu5|vel{ sui tabl e

for use in an opﬁRﬁﬂt%@%+eWBPCBtﬁ8518§MH(ﬁﬁQ(ﬁPWWﬁ#%eFﬁépewﬁé a risk that
optical fibres will be subjected to tensile 20 force. According to the
invention, the i (ﬁ&ﬂﬁ?ﬁ%?céilfPSrénPﬂM&ﬁﬂsﬂqtﬁﬂ%réeﬁﬁﬁﬁFl§§§ma"113nt"
plurality of optical fibres arranged side by side and extendlngplen thmnse

on and secured t #%hERAILRELE Bufapotor ALt telvs tanPRrL

| east two plastics .insul conduc
P ribbon é%ructures %or ‘use in the communications field

adapted for transmission of light having a wave length

o within the rangé 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
secured to one surface of a;tape of plastics material.

It is an object of the present ihvention to

15 provide an improved optical fibre ribbon structure of
the aforesaid kind whiéh.'in its prefefréd form, is-
especially, but not exclusively, suitable for use in an
optical cable'or'other applic;tion where there is a risk
that optical fibres will be subjected to a tensile. | |

20 force. | |

Aécording to the invention,lthe improved oﬁﬁical
fibre ribbon structure éomprises a plurality of optical
fibres arranged side by side and.extending lengﬁhwise
on and secured to one surface of a ﬁape'of plasties

25 material and at least two plastics insulated conductors,



o .. .
2. at least one of which insulated conductors extends |engthwi se on and is

secured to said surface of the tape on one side of the plurality of optical
{bres and at |east- one of which insulated conductors extends 5 |engthw se.

and is secured to.sai'd surface of the tape.on the ,other side of the
plurality of optical fibres, 2ach insul ated conductor haVing an overal |
di anet er substantiallﬁ_ greater than the overall dianeter of each of the
opt Bfall&a eane 10f which insuekatheth| GOnEHBERrEr AX%PDT optical fibres are
.arranged side by side and enbedded in an el ongate body of plastics material
to ﬂ@ﬂﬁ%ﬂﬂfﬁﬁl%&laﬂpbﬁé ST wh che t fbBYR LRSS fur'ete t v38%i d- surfage of
the plastics, tape; Breferably al so, each insul ated conductor has an
oveP® 1°9f ash'e‘i%r"gu §Faﬁtllué'lally‘g”re%1‘t ePPERGA L hed D5\RSr A79 t3F ckness of the i
optlcal fibre rjbbon Opt-i %il bre ribbon and the plastics insulated |
condG@t3dr L ° %r%?é?&bﬂ? §gﬁﬁ Q?P%%?B°§ﬁr?§&eWﬁ the plastics tape by

usi.on b or an 20 internediat i.n or other adhesive.

%heﬁ@WQ? 1#&?0@%da tﬁéaﬁﬁgﬁﬂ%gr?%b%ﬁ?gtPéEF&F@|f§1%i%e used in an
optlcal cabl her pl i gat.ion er ere s ri that opti cal
flbrggﬁmqq % e ogﬁer s?% J%atne p urgllgy of oﬁ%icf%

fibres, each insulated conductor having an overall

diameter substantially greater than the overall diameter

of each of the optical fibres.
10 . Preferably, the plurality of optical fibres are
_arranged side by side and embedded in an elongate body
of plastics material to form an optical fibre ribbon,
which ribbon is secured to said surface of the plastics
tape; preferably, also, each insulated conductor has an
15 overall diameter substantially greater than the overall
-thickness of the optical fibre ribbon.

The optical fibre ribbon and the plastices
insulated conductors are preferably secured to said
surface of the plastics tape by fusion bonding or by an \{
20 intermediate layer of resin or'other adhesive.
Where the improved optical fibre ribbdn.structure

is to be used in an optical'cable or other application
where there is a risk that optical fibres will be
subjected to 'a substantial tensile force, preferabl&

25 each conductcr is of a resilient metal or metal alloy

and-eacn plastics insulated resxiient conductor is set



-

subjected to a substantial tensile force, preferably 25 each conductor

of aresilient metal or netal alloy and each plastics insulated resilient
cormductor is.set 3 in such a formthal-the ribbon structure follows a
pat h of snpothly curved undul ati ons whose axes of curvature |ie transverse
to the | ongi todistgh ai foon thaty ithisorrshberussructaxe r fmbbawst abaatth such
that, when the 5 undulating ribbon structure is subjected to a tensile
force,. the rpfbsmostthicy ueervefl undindabicrs awhisen adrs PEnguRAwRsmre
direction against the action of the undulating resilient conductors thereby
reduci ng: t heléengitlansorreeappl ic8@ tlondiete@ingdl Wiy eaf abde WASPOIO the
tensile force is renmpved, the ribbon structure will return towards its
ori gi nal undatauvcAGTDr Nther afsragiepenheeakayd ucturana tir ewdent fae

undul ations lie parallel to one another and substantially normal to the

| ongi t udi hal UBKHS aFLAHr IBLOBPBIEENCTIIR e §i BBBISSHAR TP 2 FBRSEES cal

fibres having an overall diameter of 250 micronetres, preferably the radius

of curvat ur eZ@FcgachthdiiRPPBnssruatarmdit hli tgndptizadtrabgbtenblien a

structure is not |ess than 40mm 20 The smoot hly curved undul ati ons

in the inproveggthwise direction against the action Qf the
undulatihg resilient conductors thereby reducing the
tensile force applied to thé optical .fibres and, when
10 the tensile force is removed, the ribbon structure will
return towards its original undulating form.
Preferably, the axes of curvature of the
undulatichs lie ﬁarallellto one another and
substantially.normal to the longitudinal-axis of the
15 optical fibre ribbon structure.
For optical fibres having an overall diameter of
250 micrometres, preferably the radius of curvaﬁure of
each undulation of fhe undulating optical fibre ribbon
structure is not leés than 40mm. |
20 The smoothly curved undulations in thélimproved
optical fibre ribbon structure are preferably formed by
causing the imprbved optical fibre ribbon strucﬁure to
travel in the direction of its lengﬁh and to'be
partially wrapped around each of a plurality of
25 transversely extending, longitudinally spaced forme;s of

substantially circular or partially circular



optical fibre ribbon structure are preferably forned by céhsing t he

g&ngroved optical fibre ribbon structure to travel in the direction oftitsr
n

gth and to be partially wapped around each of a plurality of .25 s
transversely extending, | dhgitudinally spaced forners of substantially
circular or partially circular ~ 4. cross-section travelling in the sanme

di FEOSSoTEREting FTAYRN Hend i bBothst mamerdlapgtiosf @satlyeat such a speed
that there is substantially no relative novenent between the  advancing

f ORAVRQGHRT t REPPPPh G BIGHRY &r ang nafAaT2PhY efesalth vieen, the direction
of wap around one former being in the opposite circunferential di r ecfd on
t oSPREAdiYhat i Bhesr WwsaFulRobaatind Lo achebafavenmavemertand the =
circunferential -extent of wap around each of the formers being such that |
eabRt¥BEMsHIat 2dVRESiARfIEBATEcRoC B X LFROBUGHREIBRARt hat t he

_optical fibre ribbon structure follows a path of smoothly curved '

5 un8gr¥EldisnhbBerakeswserur vaeudd ract iormefewvsam @adndongi t udi nal axi s
of the ribbon structure. .15 .. Preferably, the transversely extending
| oRget FRTReT yoepased ¥ Ferernesissr qicrwnargatiadf advanci ng endl ess
belts, the fornmers on one belt ' : : o

direction to the direction of wrap a:ound_the or each
édjacent former and the circumferential extént of wrap
around each of the formers being such that each

10 insulated resilient conductor is set in such a form that

the optical fibre ribbon structure follows a path of

smoothly curved undulations whose azes of curvature lie
transverse to the longitudinal axis of the ribbon |
structure.

15 Preferably, the transversely ektending

longitudinally spaded formers are carried on a pair of

advancing endless belts, the formers on one belt
inter-engaging betwéen the formers on the other'bélt.
‘Each of the formers may have a radius of

20 curvature substantially less than the desired radius of

curvature of each unduiation_of the unduléting optical

fibre ribbon structure but since, during manufacture of
the unduléting optical fibre ribbod structure, the
ribbon structure is caused to follow a path of smoothly

5 curved undulations whose radii of curvaturs ars

minimum value for

o}

substantially less than the desirse

only a very brief period, no permanent damage is caused



i nter-engagi ng between the formers on the other belt. Each of the fofners
may :have a radius of 20 curvature substantially Less than the desired
radi us of curvature of each undul ation $f the undul ati ng opti cal fibre(ij)
ri bbon structure but since, during manufacture of the undul ati ng optica
fibre ribbonest i Wgeithe Fibhes SIHicHh Uv6uld @EBERf: tohéok! awghwath of
smoot hly 25 curved undul ati ons whose radii of curvature are substantially
l ess than therdesmiekibni e6iicdleney Gr oth¥ig Long Hésh perieadtino

pernanent damage i s caused to the optical fibres which would affect
their ht transm setofeedblelentye et hEnrtheng'iﬁmisécﬁEﬂgbl“l_‘en*
Preferab the set in the insulated resilient conductors is mechanically

f or med bv caush&gdﬂ&ré ngvaschagiepail oal Zdrhed bhvblausitgctiee to be
partially wapped around each of a plurality of fornmers of such dianeter
and so spmceddepadimndstiaggir €dond hrisisprcs tractwrects | baeparadiad 1of
t he advancing ribbon structure that the insulated resili-ent conductors are
10 deforned beypped Rmtdued ashch lbifind .pIheal hegnioforfcdmer s nefugazmn
optical cable having an outer sheath of plastics material and having,
ext endi ng thdmagbmdrlamaleogsbacaaIapzﬁtoandbemaggem&dchzth reaspaqt
housed at | east one inproved opti cal
£o0 the rectilinear axis of the advancing ribbon
structure that the insulated resilient conductors are
10 deformed beyond their elastic limit.
| The invention also includes an optical cable
having an outer sheath of plastics material and having,
extending throughout its lepgth, at least one bore in
which is loosely housed at least one improved optical
15 £ibre ribbon structure as hereinbefore described.

The sheath may bound a single bore extending
‘along the length of the optical cable or it may surround
twolor more separately formed tubes of plastics
material, the bore of at least one of said tubes having

20 loosely housed therein at least one improved optical
fibre ribbon structure as hereinbefore described.

In all cases, the or each bore loosely housing an
undulating optical fibre ribbon structure méy pe
substantially filled throughout its length with a greasy

25 water-imperﬁeable medium, such aé a water-impermeabple

medium consisting of, or comprising as 2 maior

constituent, petroleum ielly, or wizth a silicone gel.



15 fibre ribbon structure as herei nbefore described. The sheagh may bound a

si ngl e bore extending along the Il ength of the optical cable or
ound two or nore separately formed tubes of plastics mater
gt |l east one of said tubes hgving.20 | oosely housed therein at | east one
i fproved optical fibre ribbon structure as hereinbefore descri
cases, therdle gapied®O{&n! 09SELY chepsi A Be: poelgd abiyng@ opti cal
structure may be substantially filled. throughout its |ength w
25 q@akel pitTRe,MRAP| a edf UBkaRPeh ,a% fa sages £ éFpPeaMeaklie aredi um consi sting
or conprising as a major constituent petroleumjelly, or with aw!
“silrcone gelbbon $Hrddeuraventhomrererfdirddietoi thastrated by a description,
by way of exanple, of a preferred optical fibre ri-bbon structure with ;
r ef eeeame ahg itnfze drcoompanyhbgndsawivieg wihi cdn séoisrged aradnd,arged scale, 5
a transverse cross-sectional view of the optical fibre ribbon
JRef ear tngniswetrise drravs 1gs et héopréf eriread atiwal opklbee lr iflilbore structure

of.,

conprises a tape 1 of plastics materi al
t hickbees eftru@tw0D. i cronetres,

10

15

20

25

Referring to the drawing, the preferred optlcal
fibre ribbon'structure'comprises a tape'l of plastics'
material which has a width.oermm and a thiekness of
500 micrometres, two plastics insulated copper
conductors 2 which extend lengthwise aiong aﬁd are
secﬁred by fusion bonding to marginal portions of_one
surface of the tape_end, fusion bonded to said sur:eee
of the tape between the insulated conduetors, an optical
fibre ribbon 3'comprising'a plurality of'eptical fibres
4 arranged side by side and embedded in an'eiongate body
5 of:plasties material, 'Each plasﬁics insulated
conductor 2 has an overall diaheter of 1lmm and the
optical fibre riﬁbOn:B has an overall thickness of
O.4mm. Each plastics.insu;ated copper conductor 2 is
set in such a form that the optical fivbre ribbon
structure follows a path of Smoothly curred undulations
whose axes of curvature lie'trans;erse to the
longitudinal axis of the ribbon structure. When the
undulating optical fibre ribbon structure is subjected

to a tensile force, the ridbon structure will tend &o

A
T

it may .
ial, the bores

bed. In all
fibre ribbon
th a greasy

structure.

whi ch .has a - width of 6nm and a
two plastics insul ated copper



co‘nd_uct ors 2 whi ch extend | engt hwi se al ong and are secured by fusion

bondi ng to marginal portions of one surface of the tape and, fusion bonde '
to said surface of the tape between the insulated conductors, an optical ,
fibre ri.bbon 3 conprising a plurality of Q?ptical fibres 4 arranged side b

si de .-and enbedded in an el ohgate body 5 of’ plastics material. Each plastics

i nsul ated con t.or has. an_ovyer iamefer. of, 1nm and the optical, fibre
ri bbon 3 has g’# oavie%nglrl? t t?c nggg%%wgﬁ%o.&fn{ﬁcg%ﬁ %Fggf‘?és t?'r?stflca P
copper conduct | S i C f.ormt opt | SLibre rihbon
struct u"‘r_\g f ol Iog‘rwst?naé p%t ‘ﬁhbégérigot ﬁ?ﬁegu?feﬁcn%}le%t?o%g%ﬁg ergfélsc ‘or®
curvaturé€.lie,tr Y/ t angi;tudinal . i S A n st ture.
Wien the 25" l&tﬁgﬁlr%ﬁgf%p??%g? %?ggelte;dl gb%gnhrg%ri%gg?%m gllgB%j%ecqtsearﬁ’o a

tensile force,uhe ddbolh $1IUCEYRGeWilsl AkNA dP, cnst5aLIRLEN din A

| engt hwi se direction against the action of the undulating copper conductors
2 thereby sedugiigd Ny Aedelle (2188 rARRIALS Juadde PRLI 68l glilgnes 4 and,
when the tensile force is renoved, the optical fibre ribbon structure wll
return towar dgnighs £ i g NBdrHNdul ating form - ' :



CLAI M5 T Anoptical—fi bre ribbon structure conprising a plurality of

opti cal r si de by side and extending | engt hwi se on and .
¢| ﬂ #EE ﬁm n@g f a tape of plastics naterial and at |east two 3
dgggtlcs I IS ctors, g |east one of which_ insulated conductors
ends | engthw se -on and is secured to said surface of the t ape on one
S|dgujlg§meplurallty of optical fibres and at |east one of which insulated

con extends | engthwi se on and is secured to said surface of the tape

on the otfery $i dea of riBe eplrurddd Vs f u@ptibcak oliphri®sngach i nsulated
conductor having an overall dianeter Substantially greater t han t he oyerall

di agaigaoft eagh ebttibaloptieals fdhrF£sged. sidBNvaPtdicpd dadre ribbon.-
structure conprising an optical fibre ribbon which conprises a plurality of

opt ieGale ifd i €51 @i g aNGEE eSiothe dn Sd sleuved esbedded unt z0e ed pngat e body of
‘plastics material and which extends | engthwi se on and is secured to one

surftape &ff plapeios phastiied nderaal Lasdtatwbeadtadome pl astics i nsul at ed
conductors, at |east one of which insulated conductors extends |engthw se
on amdwkaﬁﬁﬁnnGMduatsasd auwr flaces tofotbleofapien dmswliaeedf the opti cal
fibre ribbon and at |east one of which insulated conductors extends
| engiomdiuet aors aexit esdsedengd Wil ssmiah sanflate skecuiread ape smidhe ot her side
of the optical fibre ribbon,
surface of the tape on one side of the plurality of
6ptical fibres and at least one of which insulated
conductors extends lengthwise on and is secured to said '\%
surface of the tape on the other side of the plurality
of optical fibres, each insulated conductor having an
overall diameter substantially greater than the overall
diameter of each of the optical fibres.
2. An optical fibre ribbon structure comprising an
optical fibre ribbon which comprises a plﬁrality of
-optical fibres arranged side by side and embedded in an
elongate body of plastics material_and which extends
lengthwise on and is secured to one surface of a tape .g;
of plastics material and at least two plastics
insulated conductors, at least one of which insulated
conductors extends lengthwise on and is secured to said
surface of the tape on one side of the optical fibre
.ribbon and at least one of which insulated conductors

extends lengthwise on and is secured to said surface of

- the tape on the other side of the optical fivre ribdbon,



9. each [insul ated conductor having an overall| dianmeter substantially

greater ‘than the overall diameter of each of the optic &
optical fibre ribbon structure as clained in daim 2, q%““ﬂt““ﬂlmmm“l“r ‘
i nsul at ed conductor has an overal | dianeter substantJaI greatet tharrth
overal | thickness of the optical fibre ridbon. 4. Angoptlcal fibre ribbon
structure as clained in Claim2 or 3, wherein the optical fibre ribbon and
the plastics é¢achl ahedlaceducicordictrer Sezut g ha saied aslls faicanefet he
plastlcs tape by fusion bonding. 5. An optical fibre ribbon structure-as
cl ai ned“i n Clains Raot i3] lyh@reiatdrhetopt i tae bivbrelli hiemets: toe piastics
|nsulate§qconductors are secured to said surface of the plastics tape by an
|nternedlate«i&yémeoboﬁesad driogtdser adhesi ve. 6. An optical fibre ribbon
structure as clainmed in any one of the preceding C ains, wherein each
conductor is Df a Respbitdmelndtidireorr et atroggtang ascle iy awsed cén

I nsul ated resilient conductor is set in such a formthat the ribbon
structure fol¢bnkna2pavhesfe igne@dll yi vk batiedndanducdes Wedsemxes of

curvature lie transverse to the |ongitudinal axis of the ribbon.
overall diameter substantially greater than the overall

thickness of the optical fibre ribbdbon.
4, An optical fibre ribbon structure as claimed in

Claim 2 or 3, wherein the optical fibre ribbon and the

>~ plastics ihsulated conductors are secured to said
surface of the plastics tape by fusion bonding.
5. An optical fibre ribbon structure as claimed in
Claim 2 or 3, wherein the optical fibre ribbon and the
plasties insulated conductors are secured to said
surface of the plasties tape by an 1n£ermediaté layer
of resin or other adhesife.l .
6. An optical fibre ribbon struétufe as claimed'in
any one of the preceding Claims, wherein each conductqr
v

is of a resilient metal or metal alloy and each
plastics insulated resiiient conductor is.set in such a
form that the ribbon structure follows a path of
smoothly curved undulations whose axes“of cur&ature

lie transverse to the longitudinal axis of thg ribbon
structure, the arrangement being such that, when the
unduiating ribbén structure 1is subjected.to'é tensile

force, the ribbon structure will tend to straighten in a



st rueture,—the arrangenent bei ng such that, when the unduléting ri bbon

uct i | to atensile force, the ribbon structure will tend -
@st ﬂg‘g&“ﬂﬂj'ﬁ“@i“iﬁho | engt hwi se direction against the action of the :

dul i'esit «€onductoyg.thereby reducing the tensile force applied
to the optical fibres and, when the tensile force is renoved, the ribbon

?%E@EHW%B&‘b&fé%tiantQwﬂﬂkﬁiféhaﬂdﬂﬁﬁénUBQUHHAr@ form 7. An optical.

re ri bbon structure as clained in daim®6, .wherein the axes. of curvature

Bha' 1 Yl 2P0 Lhe BYRlUSLoFg ABaANO)Needdul subshant fal ly normal to

ongl t 0di nal” axis of the optical fibre ribbon stfucture. 8. A

QRLIGAl o T EBLE o IHHON: ST UG Wite agpel Aiddsi 8ElaidR b, O4ndy Wherein eath
optical fTbré has an overall diaméter of 250 m crometres and the radius of’

cuvaldne: ot eagh.aindyl aldpi, &4 | t be indubiabing LopidLak of ira ribbon
§§ﬁﬂﬁ1ﬁ€}T§ ﬁbt'Iésggtgéﬁgﬁﬁﬁ%{ 9. r%%?%%?i%a é%BTe hgﬁrﬁg an outer

e o FE oA e R P R, O Sptical Tibre ri bbon
Lruct e g3 el Phil ol kAR ECLY 1 SldBin
Claim 6, wherein the axes of curvature of the
undulations lie pérallel.to one another and
supstantially aormal to the Longiﬁudinal axis of the
optical fibre ribbon structure. |

8. An bptical-fibre ribbon structure as claimed ;n
Claim 6 or 7, wherein-eadh optical fibre has an overall
diameter of 250 micrometres and the radius of curvature
of each undulation of the undulating optical fibre .
ribbon structure is not less than 40mm.

9. An optical cable having an quter sheath of
plastics material and havingy extending thrbughout'its
length,'at';eaSt one bore in which is'lcdsely housed at 'gi
least one optical fibre ribbon structure aé claimed in ”
any one'of the'preéeding Claims. |

10; An optical cable héving an éuter sheath of plastics

- material surréundihg two or more separétely formed tﬁﬁes

of plastics material, the bore of at Least.one of said

tubes having loosely housed thersin at la2ast one optical

£idre rizbon siructure as claimed in anyv one of Clainms

p~

<0 2.



1.  An optical cable having an-outer sheath of plasty i

surrounding two or nore separately fornmed tubes of amﬂ!""@!m["mﬂml t he

bore of at Least one of said tubes having | oosely house i * | ea
one optical fibre ribbon structure as clainmed in any one of C ains. ;é%; :

11. An optical cable as clainmed in Cainmed 9 or. 10, wherein the or e

bore | oosely housing an undul ating optikték fibre ribbon stucture is

substantially filled throughout its length with a greasy water-inperneable

medi um or L ¢ h Anspptdsrel geable2 asachbpivned i eaimpBo? T ukPure

substantially as hereinbefore described with reference to and as shown in

t he acconplyeragndeh® my each tDore lcosely housing an undulating

optical fibre rilbbon structure is substantially Zillaed
shroughout its length with a greasy watar-impermeabls

medium or with a silicone gel.

(V)]

12. An optical fibre ribbon structure substantially as
hereinbefore described with refarence to and as shown in

the accompanying drawing.




