<OPTI CAL- FI BER- CABLE 21 7d892 Thi's invention relates to an optical fiber
cabte which is | i ght wei ght and fl exi ble and has a high strength. It has
< been desired that an optical fiber cable has a smaller diameter and a hi

N stfer igth and«i s |ightwei ght and fOPFIOAE. FEBERegaBpEe of the conventlonal
optTcal fiber .cabl e conpri ses -ar—eonrgat-ed—teAsor—rarber orgzﬁﬁp g
tw sted steel wires, a plurality of optical fibers spirally d43? Eh
the tensi on menber, a cushioni ng nenber wound around the spirally-wound
optical fibers, a holder tape of a plastics material applied around the
cushi oni ng nmenber, and a sheath wound around the hol der tape. This
conventional. optical fiber cable is advantageous in that it can have a
smal |- di ameter. However, it "has a relatively | ow nechani cal strength, and
besides it is refuts vityemehoy relakeghtobesaontietlt itbesecablehwhichsiion
menber of steel wires. Another conventional optical fiber cable conprises
an’ el ongat dd BHReights pardrf hexbele naad haspal highysERengEnehe | i ke having
a plurality of spiral grooves formed in a circunferential surface thereof
and extending l'ongitudinally thereof, optical fibers received respectively

i n the ot her or obveeRs PRERH %iﬁ@h%ﬁsé%ﬁéaﬁ%x%%ﬁ gaﬁgggéggggﬁsgﬁg}ggf'y
t f | a t d t nb d :
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fiber Cabl%f&?ﬂﬁih. One example of the conventional optical fiber cable

o

comprlses an elongated ten51on member or core made of twisted
”5steel wires, a plurallty of optical fibers spirally wound
-~ ‘around the tension member, a cushioning member wound around
the spirally-wound optical fibers, a holder tape of a plastics
materiél applied around the cushioning member, and a sheath
..wpund-ardund the holder tape. This conventional optical fiber
~cable is advantageous in that it can ha;e; small diameter. .
:Hoﬁever,.it.has a relatively low mechanical strength, and
besides it is relatively heavy in v-veight r-Jecause of the use of
‘the tension member of steel wires. |
Another conventional optical fiber cable comprises an
. elongated body or spacer member made of pofyethylene or the
' like having a plurality of spiral grooves formed in a
'pircumferential surface thereof and extending longitudinally
thereof, optical fibers received respectively in some of the
spifal grooves, tension wires of steel received respectively
in the other grooves, a cushioning member wound around the
body, a holder tape of a plastics material applied around the

cushioning member, and a sheath wound around the holder tape.



increased strength, it is relatively heavy in wei ght on account® of the use

of the steel tension wires and is inferior-in flexibility. It is" .
therefore an object of this invention to provide an optical fiber cabl

e'i

of the type having an el ongated body or .spacer nenber with spiral groove_s;#

bl e is |ightweight, and possesses a high strength and a good

p'\‘ grooves forne a circunferential tfa er eof, and ext endi ng
Iongitudlna1+?°fﬁ%?88f %5 %ﬁHTaF% Fﬁbvﬁeﬁﬁ ﬁ&egﬁax%5yy|¥PCV8§§L§e6¥ﬁon
t han the ot hescepntalofyr tbhee;ufd) ofpt thal sfedkr temzion cetresd amd is

said spiral QﬂPé’ilfoPaYh”QlteQ?lbigﬁléﬁer cross-section and (c) an.el ongated.

flexi bl e tension nenber recerve ‘the other of said spiral grooves to
intimately fit inltaits otkerefgreoven aebjecterf orthigrbdnventyiani ¥ at

| east one el pongaied E‘ér?”%fﬁtﬂ@éie ¢ ANk dblbbed S the t§PéS having an

Ity, and is subjected to |l ess transm ssion |oss due to tenperature
gns. According to the present i nvehtion there is provi ded an opti cal

bl e £PERGLghNTth{d) AhWREDGALY fdwi&&p Fathe rhaghBleathd€asgh t wo

specification  aram.d nmeans aromati ¢ pol yani de. Reference is nQw nade.

to the accorﬁﬂaﬁ%%ﬁe‘argﬁﬁﬁggr F‘Pa\ﬁl?ircﬂ‘emhﬁ’b wijth SRiFRLETeR¥EFOHRLCH ew
of an opticalafideischbkRtRreghdqd and Foudckiwe gk hetpergent and a

| nvention; good flexibility, and is subjected to less transmission
loss due to temperature variations.

According to the present invention there is provided
an optical fiber cable comprising:

(a) an elongated flexible body having at least two
spiral grooves formed in a circumferential = surface
thereof and extending longitudinally theieof. one spiral
groove being smaller. in cross-section than the other
spiral groove; - '

. {b) optleal fiber means received in oxe=xf gaid
g e smalles cross-secrion
spiral grooveik and -

(c) an elongated flexible tension member received in
the other of said spiral grooves to intimately fit in
said other groove, said tenéion member comprising at -
least one elongated element made of aramid fibers.

In - this specification aramid means aromatic
polyamlde. ' .

Reference_is now made to thé_accompanying drawings,
in which:~ ' |

Fig. 1 is a cross-sectional view of an optical fiber
cable provided in accordance with the present-invention;

Y



'?FLg. 2'is aviewsimlar to Fig.” | but showing a nodified optical fiber

‘cabte;

Fig: 3is aviewsimlar to.Fig. 1 but show ng another nodified

voptical fiber cable; Fig. 4 is a cross-sectional view of an optical fibar

Y unjlts i ncor porat gdgl 0zbesi 8 YhewoBknGalax itReIFiGADhebuki 8hoWiiny & Vﬂcﬁi’!f%e_
simlar to Fig. 4 but showing a nodified optical fiber unit; and Fig. ©,is..

a CFOSSrSE@bEQ&au.Eﬁ@@rotaﬁﬂgkher nodi fied optical fiber unit. The

invention w Il now be described with reference to the draw ngs in which
li ke reference piger 3l $sdanot ewceimIENANFIRAr ts but sevarialg Wmthe AN

opti cal

or spacer nedi€iedl?oprdeadf fdbeirgleabdensity plastics material such as a
pol yet hyl ene resin, a polypropylene resin and a flane retardant '
pol yet hyl ene refig. Fhéshedgrt8seteatdiionall i eor adfs -aseciptdrcadiast ifmr writ wo
pairs of grooves 14 and 16 fornmed in and spirally extending along a
ci r cunf er ehncarrpouatade tohdeedh, thiee opdircadr dovaar abileidi sposed i n
circunferentially equally spaced relation to each other as viewed in
 cross-section. TAg-gPobTed VieWngimd lare tei fiidsed Buteshawding agmpdifkied
grooves 14 have ?n%reater cross- section than the grooves 16. An el ongated

flexible teRsica

dber waits asdeived in each of the pair of

dianetrically-ogggseg fgiral grooves, 14 3

3

a cross-sectional view of another modified

optical fiber unit.

"The invention will now be described with reference to the

drawings in which like reference numerals denote corresponding

-parts in several views.

An optical fiber cable 10 shown in Fig. 1 comprises an
elbngated flexible body or spacer member 12 made of a high-
density plastics material such as a polyethylene resin,.a
polypropylene resin and a flamé retardant'pdlyethylene resiﬁ.
Thé body 12 of a circular cross-sec_tion has four or two pairs
of grooves 14 and 16 formed in and spirally extending along a

circumferential surface thereof, the four grooves being

disposed in circumferentially equally spaced relation to each

- other as viewed in cross-section. The grooves 14 and 16 are

disposed alternately, and the grooves 14 have a greater cross-
section than the grooves 16.
An elongated flexible tension member 18 is received in

each of the pair of diametrically-opposed spiral grooves 14

[(

fiber cable 10 shown in Fig. 1 conprises an elongated flexible body



¥

along an entire length thereof. The tension nenber 18 conprises a plurality
of (five in the illustrated enbodi nent) el.ongated el enents 20 or strands .
mide of aramid fibers and twisted together. The tension nenber 18 serves ~ #
{fer a resistance to tension or a pulling force so that the’ optlcaT'«'
cablad ol can dittired Tergith etisétr ol I e tenBliorsimembért ig gr.ooves
e nunber -of the aramd fiber elenents 20 received therein are

€r i nedompmricass danskuralhty hef t efibvé eist tieagt hl wé tdeedpémbadi hiehe)
bI e/10 to be obtained. .On the other hand, a pair of optical fibers 22
areTecei edcbngeﬂq@tel\eaiqnﬁm Zme:njistmands:aﬁaq'e ap cesreetin $@i £ Abegs oands 16.
As the aram d fibers of: which the elenents 20 are nade, Kevl ar manufactured
by DuPont teristad0-ags thdxy. Tehe rbedapom, meabebre1ﬂsedrvAshobdefféayer 24
conprises a tape of a plastics material, such as nylon, polyethylene and
pol yest er readwtdnae iRl tens ingyon & tenhbiag t fer cense ohharénbbesomslcalpl ace
in the respective grooves 14. The tension nenber 18 of the aram d fiber
el enents Zdbes &ﬂ%@s&q f(i‘od?ﬁf%leﬁ dri@lp| kenghle | strergbhsi ZBhe| sinel 9f

| ar ger than t he cross-se n of the groogve 14 when_ subjected to no | oad.

Ther ef or e *BPoBTRS¥ERLIN44g Hife NORATTAIOT iHher aramid i bk L eReBEBn2fenber
18 f d t t f th ,
const t ueRECaidh e ot ARa AeFarmLpes o Frer ?P%%]u‘éé:z;gd:B? E8RpHL8scd
d | d 4. Th
Cansi on nBREPSHY e AP Yhrahd HiooRrtie 10 Sdth datanaetn Gn the
pol yet hyl %‘Eg rei'a'f':d a AT Jetdiant PR Vi SNe L oSl e Pheg e 11ke s -

wound ar oun
respectively in the diametrically opposed spiral grooves 16.

As the aramid fibers of which the elements 20 are made, Xevlar
manufactured by DuPont or HM-50 sold by Teijin, Japan, can be
used.

A holder layer 24 comprises a tape of a plastics .
material, such as nylon, polyethylene and polyester,l wound
éround the body 12 to hold the tension members 18 in place in
the respective grobvés 14. The ténsion ﬁnember 18 of the
aramid fiber elements 20 is compressible and def_orma_xble, and
it has a size slightly larger than the croés—section of the
groove 14 when subjected to no load. Therefore, for
assembling the optical fiber cable 10, each tensioﬁ member 18
is forced into a respective one of the_ grooves 14, so that its
constituent elements 20 of aramid fibers are held in squeeéed
or compressed condition in the groove 14 by the holder layer
24. Thus, the flexible tension member 18 is filled in the
groove 14. |

A sheath 26 made of a polyethylene resin, a flam.e-.

retardant pblyethylene resin or the like is wound around the




4. Si‘nce the tension nenber 18 conposed of the aramd fiber el enents
has™a hi gher tensile strength and is |less heavy than a steel tension | '
~of the sanme size, the optical fiber cable 10 can be | ess heavy in wei ght’

' ‘aﬁqahave ammkﬂﬂa'hameﬂuﬁ4m Therefore, the optical fiber cable 10 can heve/

a hrgher .strength as conpared with a conventional one of the sane dlaneteFTf

And, “t-he opti calSimasertheathensipn Aemeeni & emPrEed RhnEierazanidnphbes

with a conventional one having the sane strength. |In addition, the tension

nmenber 18 €diRfveBlso?0thes & ngd‘%’ Ban st beeisengtnsaRd ies 1SS Med ¥an a

steel tension menber of the-.sane S|ze and therefore the flexibility of the

optical fi&&arxappEeed F§“§r+r%fh&ﬁ)‘“ bef pf Hdie saMR & 13y tORPET er 18
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cabl e 10 cause t enperature vari atl ons 1s So. kept to a nlnlnunl

Further,  t BgaQRldrC i fldedr @S rdaled Rieh et éSbenPional one having

PN the same strength. In addition, the tension member 18

'~composed of the aramid fiber elements 20 is more
flexible than a steel tension member of the same size,
and therefore the flexibility of the optical fiber |
cable 10 is enhanced. - Further, since the ténsion

- ﬁémber 18 of the aramid fibér elements 20 is
‘compressible, it can be quite intimatély fitted in or
fully filled in the groove 14, so that the cross-
sectional area of the groove.14 can be fully used,
thefeby further'increaSing the strength of the optical

i~/ fiber cable. |
- Further, since the aramid fiber has a negative
coefficient of.thermal expansion, the expansibn énd.
‘contraction of the optical fiber cable 10 due to temperature
variations can be suitably képt to a minimum. . As a result, a
transmission loss of the 6ptical fiber cable 10 caused by such
temperature variations is-also'kept to a minimum.
Further, the optical fiber cable 10 is made entirely of

non-metallic materials and therefore has non-inductive and

electrically-insulating properties.
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non-netallic materials and therefore has non-inductive and N

el ectrically-insulating properties. 5 Fi'g. 2 shows a nodified .optical .
Ber cable 10a which differs fromthe optical fiber cable 10 of Fig. 1~ ~ ¥
in that an elongated central tension core 28 is enbedded or nol ded-bf”

&l ongat ed Fd@y 2Bh@vwsta nedidd ethenbdentifiger siaplae ¢xivhbeht he

|2. The central core 28 is flexible and is nmade of, say, two strands

ani d diiffersr Sinemorthal gReksaksfHperrcablektRrpt Hidss! fPpéy-ini Rhatced
phasyi cs material, carbon fiher-reinforced plastics material or steel. The

use of thencedongkteshsentrddr £ension t¢rre | 48 r bhsarbedded cor shahdedofint he

optical fiber cable 10a to tension or a pulling force. Usual]

el ongat ed th @y oggasese ded¥eifer i A §% GRIVERT A9 serFeiiRg | %%X'l"r‘ét ggf—‘al by
Taci | tat 281808 SHR TG oS A o S S exsalatetd if
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Fig. 2 nmor e Spl ral” gr ooves provi

el ongat ed 12, _ | | b tic fi,bers
oL onot eehodinl R bR LB POULERAPALEG UTOBE LegRl] Cahe! 8T S
provi ded, ogaghePaikht2h10teAEddnl &R B W ePaRed idehPe@sreRel |y opposed
relation to each _ _ - \.j
resistance of the optical fiber cablé_10a to tension or a

pulling force. Usually, thg elongated body or spacer member
12 is'mdided of such plastics materiai by extrusion, and,
advantageously, the use of the cenﬁral_core 28 greatly

- facilitates sﬁch an extrusion operation. The central core 28
has such a small diameter that it will not adve;sely éffécﬁ
the flexibility and light weight pf the optical fiber cable
10a. _

Fig. 3 shows another modified optical fibef cable 10b
which differs from the optical fiber cable 10a 6f Fig. 2 in N
that more than two spiral grooves 16 are provided in the
elongated body 12 for receiving a corresponding number of
optical fibers 22, 1In the illustrated_embodiment,'three pairg
of spiral grooves 16 are proviaed, each pair of grooves 16
being diSposed in diametrically dpposed relation to each
other. The central tenéion core 28 may be omitted,

The inventiqn will now be illustrated by waf-of the

following EXAMPLE.

EXAMPLE




- %other. :The central tension core 2a may be onmtted. The invention will ngpw
be 47Tl ustrated by way of the foll ow ng EXAMPLE. EXAMPLE 6 In this
frEXANPLE an optical fiber cable 10a shown in Fi -2 was prepared to

“defermine its charagterkghlese, Tas el obigalied 1hady cbb RS o Uil i Figh /),
fI_ retardant pol'yet hyl'ene résin an an outer dianeter of The
pair of sf r@ésgbeeﬁs&aéltboaert@%uwenqééﬂ%r{a%wetﬁvseut@sI«merrenbers 18
had a width of 1.6 fmm whil he pair of spiral grooves 16 for receiving-the,

respecti V%%é&@édf58§§s122w93dmad&ﬂ dEnfPhmé-SetBralhe 9@@&5@@%&@ 28 vias
conposed of two strands each having a size of 1420 deni er and nade of _

aranid fibessin cind ohs@danl 8ateesaiBnetied! oFont2i Ahg éﬁe%bE!rVQEuﬁﬁlQEl
aramd fiber. Each tension nenber 18 was conposed of five el ongated

el ements 2kdaves et t fget hecepningathehavspeceiveztensidd2fethdeirey .1 SEaGIE Of
the pair of optical fibers 22 had a diameter of 0.8 nm The hol der | ayer 24
conpri sed a wiydbh ¢fipk amdn heldi het bhekpass of pDbalmyrodkesshéatbrwas nade
of a flane-retardant polyethylene resin and had a thickness of 0.5 nm The
resul t ant rgtéivaingi bhe rebbectiwehagticdilafdéberso224hadma arddith weff ght0 of
14.1 kg/km- The optical fiber cable 10a was tested to determne its

mechani calmBhar Baecrentral cavet 2fpeast apuponedaofetrwot strandykrachesul ts

obt ai ned are shown in TABLE bel ow. 7
hav:l.ng a size of 1420 denier and made of aramid fiber-

(‘; | reinforced plastics material containing 40 % by volume of
aramid fiber. Each tension member 18 was composed of five
elongated élements 20 twisted together and each having a size
of 1420 denier. Each of the pair of optical fibers 22 had a |

:'diamgter of 0.8 mm. The holder layer 24 comprised a riylon
tépe'éqd had a thickness of 0.05 mm. The sheath was made of a
flamé-retardant polyethylene resin and had a thickness of 0.5
lmm._'The resultant optical fiber cable 10a had a diameter of
4.3 mm and a weight of 14.1 kg/km. The optical fiber cable
10a was tested to determine its mechanical characteristics and

temperature characteristics. The résults obtained are shown

in TABLE below.



TABLE .Test Test conditions i © Results Mechanica

SgLetching Stretching . 0.5. % el ongati on character-

rate: 10 nm mn. at 65 kg i stics Di st ance betmeenﬂ-
Breakage at 250 test two gauge marks: 2 m kg Bendimys”

el of 20 mm Transm ssi on | ospagtaneter - di d not
egse Bend angle: 3600 after 30 reci pro- Bending frequency:
NaRE. Maxi mum 30 reci procations | oss increase was 0.07 dB.. W ping
A npte—Aa0rm-Load—30—40—50; Ne—br-eakage—afte+r—60—art—80—ke-
5\r eci prpcations Wm@ggyfrequenC) Tesha&oﬁ@lkgoné reC|procaé30m85Length
i S 2 ﬁ"f‘fTC“FpCfSt tH carbi-e— cﬁg{ —4 00— afrsi-sston—oes9

characterM%dnxhlcal Strékﬁﬁwmgﬁuseretcﬁﬂng i ncreasq: On®t st etbngation
to + 800! character- | nore than Q.f%teB Thembiminng t dsatwas kgrried out by
wi ndi ng | tetdptsi cal [iber cable arbisthide batwWeeh and Pueakaget At RbBer
cabl e backeatd forthf The transnitssd ossanks: n2asyrkd with a wavel engtih
of 0.85 pm The testpgad ftther capffe nad the optical 114er 1olded. .

| ongi t udf nal Iy i nt er nB¢irgtimgpposiMandrel ofie?@ommand |r Etansmiisshonhdoss

grooves (16 to providg a diameter did not increase
Bend angle: 360° after 30 recipro-
Bending frequency: cations. Maximum
30 reciprocations 'loss increase was
0.07 dB.

'Wiping Die diameter: 40mm B
: | Load: 30, 40, 50, No breakage after

60 and 80 kg. 5 reciprocations

Wiping frequency. at 80 kg.
5 reciprocations
Length wiped: 2 m

Temperature Cable length: 100 m Transmission loss
characteristics ' Temperature. - 60 increase: not
test ' to + 80° more than 0.02 dB

The bending test was carried out by winding the optical
fiber cable around the mandrel and pulling the fiber cable
back and forth. The_transhission loss was measured with a | k\)
wavelength of 0.85 pm. The tested fiber cable had the
optical fiber folded longitudinally intermediate opposife
ends thereof end received in the grooves 16 tb provide a
loop.

As can be seen from TABLE, the tested optical fiber cable
exhibited a high.tensile strength and excellent temperature
characteristics, and was not damaged even when subjected to
repeeted bending and wiping. Thus, the optical fiber cable is
lightweight and has a high strength, a good flexibility and

excellent temperature characteristics, and is relatively'smali



» | pop. As can.be seen from TABLE; the tested optical fiber cable exhibite
hi gh~-tensi.l e strength and excellent tenperature characteristics, and wag .
-not danaged even when subjected to repeated bendi ng and w pi ng. Thus, t{he’ ‘
optical fiber cable is |ightweight and has a high strength, a good . B
f1eXi bi | i tin ahthmater! erThépeperaj ufer cevampley i she csptihnali §iberatabdle
small 8 in diameter. Therefore, for exanple, the optical fiber cable
accor di ng dacdidinpgy esenthe npeasentt cavebhtibpstasubéebeat aupbedabkeat ype
which is to be used outdoors where severe conditions may be encountered. As
descri bed mmhehle Heypptwhibdh fideto dad| wsedcowtdons t ehehe pevsrat

i nvention have the tension nenbers 18 nade of aramid fiber el enments having
a hi gh tersandd Ghonsgnayahe gnreunsgeediic gravity, and therefore the
optical fiber cable is |ightweight and sufficiently flexible and has

excel | ent tenpdtatdASeTiREAARPYR¢ | ERe ppBicahef bBRY caPlepeiceapfiingako
have a sufficient_stregg}h even if it has a smaller dianeter than the

convent i orfdle GAFAKEAL AYSPEAR favmhig HeARiOh MRMRRTS U] Bede ofwiile

th tical fib bl di th t i '

Speci 1 calSATIh Fonn SheBPREdPRYLBANS PRD: FOBAL Lo SEFSRPER, SncE 18¥be.
tricted, by .t L. | the d ] { L pf | .

oSt cCed By e o, AJOUR Bl le. O OB PlcADecegET LpLign,

fibers 22 esRVEEAD dA8 SEEPECIENE1§PEIBkiBTR0YAS REs "BYcOf1ent
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\J ‘temperature characteristics. And, the optical fiber cable can

” a

have a sufficient strength even if it has a smaller diameter
than the conventional optical fiber cables having tension
members of steel.

While the optical fiber cables according to the present
invention have been specifically shown and described herein,
the invention itself ié not to be restricted by the exact
shoﬁing of the drawings or the description thereof.. For
ekample, as shown in Fig. 4, each of the pair of optical
J fibers 22 received in the respective spiral grooves 16 may be

replaced by a tape-like optical fiber unit 30 comprising a
flat base 32 of a synthetic resin and a plurality of optical
fibers 22a emb‘eddeci or molded in the base 32 in parallel
juxtapose& relation. Also, each optical fiber 22 may be
‘replaced by a plurality of (tﬁree in the illustra;ed
embodiment) tape-like optical fiber unit§ 30 (Fig: 5).
Fufther, as shown in Fig. 6, each optical fiber 22 may be
replaced by an optical fibe; unit 36 comprising an elongated
core 38, a plurality of optical fibers 22a spirally wound

~around the core 38 and a sheath 40 covering the optical fibers



repl gced by a tape-like optical fiber unit 30 conprising a flat "base 32 of

-a's etic resin and a plurality of optical fibers 22a enbedded or nol ded
in lase 32 in parallel juxtaposed relati.on: A so, each optical fiber 22
may Qlepl aced q¥ a pIuraIitK of (three in the illustrated enbodi ment) »ias
t ape® e optiralF4rbeerunaishgegh( Engths) iltusthetedasmavdimernt Fithe 6, -

each optical fiber 22 may be replaced by an optical fiber unit 36
conpri si ng o &t BRgALEPeT1E 38 coampaged iaf fiveostlicrala i elemst s@g al | y
wound ar ound éqi.fﬁrﬁ 38 and a sheath 40 covering the optical fibers 9

22a. Furt KE19 %t th8Bghni khensrrrvest dat &8 BalobEeanpass tdhsitol emarther
18 is conp d of fiv | ongated elenents 20 and filled in the groove 14,

it may be g%%%é%&T%ﬁgéf ?ggﬁﬁnﬁngoelongated el enent 20. 10 11 CLAI M5 1.
An optical fiber cable conprising: (a) an elongated flexible body having at
| east two spiral grooves  formed in a circunferential surface thereof
and extending longitudinally thereof, one spiral groove being smaller in

cross-section than the other spiral groove;



*(b) optical fiber nmeans received in said spira—groove—having-the small¢
cross-3section; and (c) an elongated flexible Hmﬂuon nenber received i pl

e ot her of said spiral grooves to intimtely fi ﬂﬂ " ﬂl!’rﬁm groove/
'-sa.l,,g tension-nmenber conprising at.least one el made gf}
aramd fibers. 2. An optical fiber cable according to daimi1, i
said tension nmenber conprises a plurality of elongated el enents nade ,
aranmid fibers and twi sted together. 3. 11 An optical fiber cable accolding
to CIaimICQ‘r i%g i N which said tension nenber is received in said

ot her plrér'gTﬁbve to fill said other groove in a conpressed fashion. 4.
An optical i ber"“bam*e’-%]coﬁ}??]ﬁ PEP SFARBTiNiBEI3, in which said

‘el ongat ed body has aap! elahigatedl SBéLipIe W@V%ﬁ}ﬁb aa9I weakict bwef said
ot her .grooves, each of said 8%‘3? ooves cont aj ni 36 fiber ans and

each of saf®Pder EFIVRY ¢ fli nd™a &i LIERY 311 $H*d aGife
grooves beithgraofarggetl ekxtendatgl yowguhmmldtyhethegrmf/eSonE spiAmlopti cal

fiber cabl g, didd i Chillilel %n Jofbod: sbBriBhChepdhd GRI T ooyl ber

means conpfi ses at one tape I'ke op uni't conprising a flat
base of a spimadt igraassiin and a pl urallty of optical fibers enbedded in the

base in parall eli4)uxL,prqed  ¢i¥dr®"neansl2received in said spiral

groove having the smaller cross-section; and

P _" (c) an elongated flexible tension member received in
‘the other of said spiral grooves to intimately fit in
said other groove, said tension member comprising at
least one elongated element made of aramid fibers. '
2. An optical fiber cable according lto Claim 1, in
whiéh said tension member comprises a 'plurﬁlity of
.elongéted elements made of .aramid fibers &and twisted
together.’ ..

3. An optical fiber cable acéording to Claim 1 or 2, in
which said tension member is received in- said .other

spiral groove to fill said other groove in a compressed

fashion.
"4, An optical fiber cable according to Claim 1, 2 or 3,
(V/ ' in which said elongated body has a plurality of said one

grooves and a plurality of said other grooves, each of
said one grooves containing optical fiber means and each
of said other grooves containing a said tension member,
said one grooves being arranged alternately with said
other grooves. | )

5. An optical fiber cable according to Claim 1, 2, 3 or
4, in which said optical fiber means comprises at least
one tape-like optical fiber unit comprising a flat base
of a synthetic resin and a plurality of optical fibers

embedded in the base in parallel juxtaposed relation.



6. ¢ An'Op't'inrdi ngto Claim1, 2, 3or 4, in vyhiéh
sai'd.. optica means _conprises an-elongated core, a plurality

of optical fi Wﬁ raI | y wound around said core. 7. An ‘opt i cal;:
abl e a N) receding claim in which said body hasy®
ral % erfsi on core provided therein and extendirng al ong an

axigs tReheof. 8. An optical fiber cable according to Caim7, in which
i si on core is nmade of aramd Lber- reinforced plastics

tensi on core i s6 mdeAnf optasself fbber ciakfler carbqrding cko releinal, 20.3 Aw
optical fiber gabl £ acgmghngsgﬁl Cle;yprp Lali N m%‘ s,géglng enébﬁﬁr‘i@[—:@ [ §n

made of steel. 11. n tical I e accor Cam7
said tension %b?@gaT-Sd ng@&e.of @ cRLBBEALitFpepf r@Pﬁ#GFéed%PSé‘Fl c§emg

material. 12. Appppiity Lblga ggalugds@ﬁt@radﬂ,l y as described with.

reference to any oneo Fi gures %‘LO a.Bg ure 1t(1):3as m)dlflg

Fi gures 4 to 6 bf t h&n d §TavFRgLe actording o any prece ing
claim, in whlch said body has an elongated central
tension core provided therein and extending along an axis
thereof. o _r
8. An optical fiber cable according' to Claim 7, in
which said tension core is 'made of aramid fiber-
reinforced plastics material. _ |
9, An opticai fiber cable according to Claim_ 7, 1in
which said tension core is made of glass fiber-reinforced
plastics material. . -
10. An 6ptical fiber cable accordlng to Clalm 7, in
which said tension core is made of steel.
11. An optical fiber cable according to Claim 7, in
which said tension core is made of carbon fiber-
reinforced plastics material.
12. An opticl fiber caﬁle substantially as described
“with reference to any one of Figures 1 to 3, and, Figures
1 to 3 as modified by'Figufes 4 to 6 of the accompanying

drawings.

9. An optical fiber cable according to daim?7, in.which said

u



