IMPROVED OPTICAL FIBER GUIDE DEVICE DESCRIPTION The invention relates to devices for
fabricating 5 optical fibers. More particularly, the invention concerns optical fiber twisting devices used
in a method for fabricating the said optical fiber.  With reference to Figure 1 (taken from document
US 5,418,881) a known method for making optical fibgr in 10 the prior art comprises a furnace 12 in
which glass is heated, preferably as a preform (glass rod). The furnace is generally located at a height,
preferably at the top of a tower T having a height generally reaching 20 to 35 meters. 15The furnace
12 comprises an outlet opening 120 located in the lower part of the furnace 12 facing the bottom of the
tower. From this opening 120 there emerges a partly molten glass cane (i.e. whose rheology allows
casting from this opening). This cane forms the 20 optical fiber.  Underneath the furnace there is a
cooling zone 14 through which the optical fiber is cooled. 2 Once the optical fiber 13 is cooled, it
continues travelling downwards into additional processing stations 15, 16, 17, 18 positioned
downstream for operations such as cladding for example. 5The optical fiber 13 is then taken in charge
by one or more deflecting pulleys as far as a winder which winds the fiber around a spool which is
subsequently used for transport and delivery of the said spool. Therefore, to install the fiber, all that is
required 10 is to unwind the optical fiber from the spool. With further reference to Figure 1, a fiber
twisting method is known whose purpose is to reduce Polarization Mode Dispersion abbreviated to
"PMD". With this method, the fiber 13 undergoes twisting for more
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DESCRIPTION
The invention relates to devices for fabricating

5 optical fibers. More ©particularly, the invention
concerns optical fiber twisting devices used in a
method for fabricating the said cptical fiber.

With reference to Figure 1 (taken from document US
5,418,881) a known method for making optical fiber in

10 the prior art comprises a furnace 12 in which glass is
heated, preferably as a preform (glass rod). The
furnace is generally located at a height, preferably at
the top of a tower T having a height generally reaching
20 to 35 meters.

15 The furnace 12 comprises an outlet opening 120
located in the lower part of the furnace 12 facing the
kottom of the tower. From this opening 120 there
emerges a partly molten glass cane (i.e. whose rheclogy
allows casting from this opening). This cane forms the

20 optical fiber.

Underneath the furnace there is a cooling zone 14

through which the optical fiber ig ccoled.



15 regular distribution along the fiber of any imperfections in the fiber 13 so as not to deteriorate its
quality. The accumulation of imperfections at one localized spot in the fiber can deteriorate its
bandwidth quite considerably. 20Figures 2a, 2b and 2c (taken from document US 6,324,872) illustrate
a guiding device for optical fiber 32 known in the priog art, intended to be mounted on a vertical tower T
for drawing optical fiber 32. The optical fiber 32 is generated from the furnace 24 25 located in the top
part of the tower T and travels vertically downwards relative to the tower T. The guide device is located
downstream of the furnace 24 and comprises: - a first guide pulley 76; 30- a roller 60 positioned
downstream of the first Guide ptiley 76aickwhdséaxis b rotatiopdiebeat.ani 8 argie toteshorizontal.

The roller 60 rota{eisd@@yfggge axjs-02 59.fhat the surface 64 of the gﬁlgef is _irbggr&tggs\y% the optical

fiber 32 and generates a friction force D of which one component CT is 5 horizontal. The horizontal
component CT thekéfoterausdSmwisiifig of e opfi€al fise? BRI eginrisy o tieekiver I2¢around its

main axis Y vertig%élg%rﬂq)ﬁs such 8:38CoNg guide; peligy €8 pasiioned downstream 10 of the
0

twisting roller 60 of the fiber 32. Although this device known in'the prior art effectively allows

twisting to b& generated Rfthi® R fiBdr 3DL Rfiticisms Advellerh I&fed addinstiaTae gbierated

twists have a tendgrcyto WQP@Q@@ﬁh@HEiE%a@LQ%@{/%O downsireain as far agdhe winding of the
fiber. The fiber is then wound with these twists, which gives rise to inner forces making it difficult and

even impossible G- the fibeh Hiftial S SaisinFdetéfstatioftdithe WourftREENRR T long term.
20 It is therefore gpe @bjgctive etthespresent inventipmiowrevidean aptical fherguiga-davice which

allows the overcoming of this disadvantage, , ) ,
Therefore, to install the fiber, all that is required

10 18 to unwind the optical fiber from the spool.

With further reference to Figure 1, &a fiber
twisting method is known whose purpose is to reduce
Polarization Mcde Dispersiocon abbreviated to “PMD”. With
thig method, the fiber 13 undergoes twisting for more

15 regular distribution along the fiber of any
imperfections in the fiber 13 so as not to deteriorate
its guality. The accumulation of imperfections at one
localized spot in the fiber can deteriorate its
bandwidth guite considerably.

20 Figures 2a, 2b and 2c ({taken from document US
6,324,872) dillustrate a guiding device for optical
fiber 32 known in the prior art, intended to be mounted
on a vertical tower T for drawing optical fiber 32. The
optical fiber 32 1is generated from the furnace 24

25 located in the ftop part of the tower T and travels
vertically downwards relative to the towexr T. The guide
device 1is located downstream of the furnace 24 and
comprises:

- a first guide pulley 76;

30 - a roller 60 positioned downstream of the first

guide pulley 76 and whoge axis of rotation lies at an



More specifically, the objective of this invention is to provide an optical fiber guide device allowing 25
twists to be generated within the said fiber which propagate upstream of the fiber, but to reduce or limit
propagation of the twists downstream. For this purpose, the invention concerns an optical fiber guide
device intended to be mounted on a 30 vertical towerfor drawing optical fiber, the fiber being
generated from a furnace located at the top part 4 of the tower and travelling vertically downwards
relative to the tower, the guide device being positioned downstream of the furnace, the device
comprising: 5- a first guide pulley; at least one fiber twisting surface located downstream of the first
guide pulley; a ség@HEgUide plifeyheesteatlonnstréam of te atle&st onetfider awistingsdrface; and

10- a deflecting putley: dhe disiance between the fitst gride.pulley apd ihe aploast pne fibey, twist

surface being greater than the distance between the at least one fiber twisting surface and the second
pulley. 15PreferaBR e device FlirthéF€on it decdrid aiistiRg surfade foFTRE- 8l fiber, the two

twisting surfaces gf the-opfical fibgrheingsthe dwo sigdewalls of,a groovg fprnedin one same twisting

pulley. .
5 horizontal. The horizontal component Cr therefore

causes twisting of the optical fiber 32 i.e. gpinning
of the fiber 32 (around its main axis Y vertical
thereto) ;

- a second guide pulley 78 posgitioned downstream

10 of the twisting roller 60 of the fiber 32.

Although this device known in the prior azxt
effectively allows twisting to be generated within the
fiber 32, criticisms have been leveled against it.

The generated twists have a tendency to propagate

15 upstream but also downstream as far as the winding of
the fiber. The fiber ig then wound with these twists,
wnich gives rise to inner forces making it difficult
and even impossible to wind the fiber and also causing
deterioration of the wound fiber over the long term.

20 It 1s therefore one objective of the present
invention to provide an optical fiber guide device
which allows the overcoming of this disadvantage.

More specifically, the objective of this inventicn
is to provide an optical fiber guide device allowing

25 twists to be generated within the said fiber which
propagate upstream of the fiber, but to reduce or limit
propagation of the twistg downstream,

For this purpose, the invention concerns an
optical fiber guide device intended to be mounted on a

30 vertical tower for drawing optical fiber, the fiber

being generated from a furnace located at the top part



20Advantageously, but optionally, the invention comprises at least one of the following additional
characteristics: the ratio between the distance between the first guide pulley and the at least one fiber
twisting 25 surface and the distance between the at least one fiber twisting surface and the second
pulley is between 2 and 20; the second pulley and the deflecting pulley are merged; 30- the device
comprises two optical fiber twisting surfaces arranged in succession; 5 the angle separating the two
sidewalls is between 50 and 120; the diameter of the twisting pulley and the diameter of the second
pulley have the same value; 5 - the twisting pulley is arranged on the arm of a servomotor so that the
axis of rotation ofthe peiley c&®BeFotatibhallytcaritoledr@ouriced hbfz2ddtdl adswihesssomotor is

arranged on a slidg copReetion 10 sothat the fatational axis of the:pidley gan be.coniraliggin
horizontal translation relative to the drawing tower of the optical fiber; the servomotor comprises a

command unit capable-érEtifrollfg ' the F5@iBn oPthe pliRy'sibiidagr the device

comprising:
5 - a first guide pulley;
- at least one fiber twisting surface located
downstream of the first guide pulley;
- a second guide pulley located downstream of the
at least cne fiber twisting surface; and

10 - a deflecting pulley;
the distance between the first quide pulley and the at
least one fiber twist surxface being greater than the
distance between the at least one fiber twisting
surface and the second pulley.

15 Preferably, the device further concerns a second
twisting surface for the optical £fiber, the two
twisting suxrfaces of the optical fiber being the two
gidewalls o©of a groove formed in one same twisting
pulley.

20 Advantagecusly, but optionally, the invention
comprises at Ileast one of the following additional
characteristics:

- the ratio between the distance between the first
guide pulley and the at least one fiber twisting

25 surface and the distance between the at least one fiber
twisting surface and the second pulley is between 2 and
20;

- the second pulley and the deflecting pulley are
merged;

30 - the device comprises two optical fiber twisting

surfaces arranged in successicon;



15 axis in at least one of the following modes, the position of the rotational axis of the pulley being
characterized by an angle away from a horizontal axis: the angle is fixed over time; the angle
has a square wave over time of 20 variable width but of fixed amplitude; the angle has a square wave
over time of variable width and of randomly variable amplitude; the angle has a variable sinusoidal
pulse over time but of fixed amplitude; 25- the angle has a variable sinusoidal pulse over time of
variable amplitude. Other characteristics, objectives and advantages of the present invention will
become apparent on reading the following detailed description of a non- 30 limiting example given with
reference to the appendedtfiguresria Whichs e®aRiglreny schdrmaticaity illustigtesaa pror aire optical
fiber drawing towgL; Figure 2gds Egl,&@vgg%roprOJectlon of a guide device in the prior art; 5- Figure 2b is
cross-sectional illustration of the device along 2-2 in Figure 2a; Figure 2c is a cross-sectional
illustration of the device aléhg 3-F#pMRfupa 2a0f the twisting pulley and the

diameter of the second pulley have the same value;

5 - the twisting pulley is arranged on the arm of a
servomotor so that the axis of rotation of the pulley
can be rotationally controlied around a horizontal
axis;

- the servomotor is arranged on a slide connection

10 so that the rotaticnal axis of the pulley can be
controlled in horizontal translation relative to the
drawing tower of the optical fiber;

- the servomotor comprises a command unit capable
of controlling the rotation of the pulley’ s rotaticnal

15 axis 1in at least one of the following modesg, the
position of the rotational axis of the pulley being
characterized by an angle away from a horizontal axis:

- the angle isg fixed over time;

- the angle has a sguare wave over time of

20 variable width but of fixed amplitude;

- the angle has a sgquare wave over time of
variable width and of randcmly variable amplitude;

- the angle has a variable sinuscidal pulse over
time but of fixed amplitude;

25 - the angle has a variable sinusoidal pulse over
time of variable amplitude.

Other characteristics, objectives and advantages
of the present invention will become apparent on
reading the following detailed description of a non-

30 limiting example given with reference to the appended

Figures in which:



Figure 3 is a schematic illustration of a guide 10 device according to one particular embodiment of the
present invention; Figure 4 illustrates a twisting pulley of a guide device according to one particular
embodiment of the present invention; 15- Figure 5 schematically illustrates a twisting pulley controlled
in accordance with one particular embodiment of the present invention; Figure 6 illustrates
different command modes of a twisting pulley according to one particular 20 embodiment of the
present invention; and Figure 7 is a schematic illustration of a guide device according to another
particular embodiment of the present invention; 25With reference to Figure 3, an optical fiber guide
device according to one particarenmbosimentdafithe prgsent inventien ésinenged torbexmounted on a
vertical tower T for falricating. t&ca&ggg\; %L hg é@g{,belng generated from a furnace 18 located at the
30 top of the towe T and trave ing vertlca downwards in relation to the tower T. The fiber drawing
rate 7 (rate of travel of th& fiberg) |§betW%eﬁ11 and D0/ ipie JRetduide dévice lgisiptssitioned
downstream of thg furmace 18 apd ogglcg@%r@tﬁber treatment stations may be positioned between the

furnace and the guide
5 - Figure 2b is cross-sectional illustration of the

device along 2-2 in Figure 2a;

- Figure 2¢ 18 a cross-gsectional illustration of
the device along 3-3 in Figure 2a;

- Figure 3 is a schematic illustration of a guide

10 device according to one particular embodiment of the
pregent invention;

- Figure 4 illustrates a twisting pulley of a
guide device according to one particular embodiment of
the present invention;

15 - Figure 5 schematically illustrates a twisting
pulley contrclled in accordance with one particular
embodiment of the present invention;

- Figure 6 illustrates different command modeg of
a twisting pulley according to one particular

20 embodiment of the present invention; and

- Filgure 7 is a schematic illustration of a guide
device according to another particular embodiment of

the present invention;

25 With reference to Figure 3, an optical fiber guide
device according to one particular embodiment of the
present invention is intended to be mounted on a
vertical tower T for fabricating optical fiber 2, the
fiber being generated from a furnace 18 located at the

30 top of the tower T and travelling vertically downwards

in relation to the tower T. The fiber drawing rate



5 device 1 e.g. a cladding station. The optical fiber guide device comprises: a first guide pulley 10; this
is preferably mounted in rotation about a horizontal axis so that its sidewalls are parallel to the front
face Tl of the 10 tower T. This first pulley 10 is positioned so that the direction of the fiber upstream of
the pulley is vertical. The pulley 10 is preferably of the type comprising a groove on the periphery of
the pulley intended to receive the fiber 2; 15- at least one surface 1220 twisting the fiber 2 located
downstream of the first guide pulley 10 (this surface is described in more detail below); a second
guide pulley 4 positioned downstream of the twisting surface 1220 of the fiber 2. This pulley 20 is
preferably of the sarmeaypefad-thevfirst pdlleiyn® ahkiemdéuntddinretatparabbutadtodfdital axis so

that its sidewalls gre parallehta the frant fage, T1.0f the fawsr T Insaddition, the second pylley 14 is

mounted so that its rotational axis is parallel to the 25 rotational axis of the first pulley 10, preferably
contained in one s&MmelErigs pldrie; 2 BYcHBELIRY piIEL1 & Brefer&BlgdtHive Sameaypens the first

and second pulleys 10 aad 14, allowing thefibey to-be deflected gt apanglea 30.relagjys £ the vertical
axis Y, a preferably being between 75 and 12%51{; absolute value). 8 According to one

characteristi€ of tH& pt&sentinverflion, 3he& diREHERT FetiEéRhe fir8EguRREpGIfeY 16 RIthe fiber

twisting surface 12204s gsraterthanthe.distagce D between the fiber twisting 5 surface 1220 and the
second guide pulley 14. More preferably, the ratio between the distance C separating the first guide

pulley 10 from the fiber twigting SaffaceI22eFan® tHe-btadd® D SdpFating thBFBEF KAy surface

1220 from the segenthpuleyibd is516 bebreehdand=2thduithen prafeably fepa figight pf a tower T of
between 20 m and 30 m, the distance C is between 800 mm and 2500 mm and the distance D is

between 150 mmaritEHG0 nin. Wit RRErRNCE to Figurd 4€anti=¥@brdi T one ©F cthe

16 tower T. This first pulley 10 is positioned so that the
direction of the fiber wupstream of the pulley is
vertical. The pulley 10 1is preferably of the type
comprising a groove on the periphery of the pulley
intended tc receive the fiber 2;

i5 - at least one gurface 1220 twigsting the fiber 2
located downstream of the first guide pulley 10 (this
surface ig described in more detail bhelow) ;

-~ a second guide pulley 4 positioned downstream of
the twisting surface 1220 of the fiber 2. This pulley

20 1is preferably of the same type as the first pulley 10
and ig mounted in rotation about a horizontal axis so
that its sidewalls are parallel to the front face Tl of
the tower T. In addition, the second pulley 14 ig
mounted so that its rotational axisg is parallel to the

25 rotational axis of the first pulley 10, preferably
contained in one game vertical plane;

- a deflecting pulley 16, preferably of the sgame
type as the first and second pulleys 10 and 14,
allowing the fiber toc be deflected at an angle «

30 relative to the vertical axls Y, « preferably being

between 75° and 120° {(in absolute wvalue).



15 particular embodiment of the present invention, the device comprises two successive twisting
surfaces 1220 and 1222 of the optical fiber 2. These two successive twisting surfaces 1220 and 1222
of the optical fiber 2 are the two sidewalls of a V-shaped groove along the 20 periphery of one same
twisting pulley 122. Preferably, the groove is of symmetrical V-shape i.e. the two sidewalls 1220 and
1222 of the groove are symmetrical relative to plane P which contains the junction 1223 of the
sidewalls 1220 and 1222. Plane P is perpendicular 25 to the rotational axis 1224 of the pulley 122. The
twisting pulley 122 is arranged such that the optical fiber is not contained in plane P. In other words,
the rotational axis of thedmleyds mat peppendiculattenhe optidaltfiber arfd haban amgleqd8telative to

axis X 30 which is fhe herzgptal axjs PeReRdigiar tethe Bo0k e, the first guide

pulley 10 and the fiber twisting surface 1220 is

greater than the distance D between the fiber twisting

5 surface 1220 and the second guide pulley 14. More

preferably, the ratio between the distance C separating

the £irst guide pulley 10 from the £fiber twisting

surface 1220 and the distance D sgeparating the £fiber

twisting surface 1220 from the second pulley 14 is

10 Dbetween 2 and 20. Further preferably, for a height of a

tower T o0f between 20 m and 30 m, the distance C is

between 800 mm and 2500 mm and the distance D is
between 150 mm and 40¢ mm.

With reference to Figure 4, and according to one

15 particular embodiment of the present invention, the

device comprises two successive twisting surfaces 1220

and 1222 of the optical fiber 2. These twe sguccessive

twisting surfaces 1220 and 1222 of the optical fiber 2

are the two sidewalls of a V-shaped groove along the

20 periphery of one same twisting pulley 122. Preferably,

the groove is of symmetrical V-shape i.e. the two

sidewalls 1220 and 1222 of the groove are sgymmetrical

relative to plane P which contains the junction 1223 of

the sidewalls 1220 and 1222. Plane P ig perpendicular

25 to the rotational axis 1224 of the pulley 122. The

twisting pulley 122 is arranged such that the optical

fiber is not contained in plane P. In other words, the

rotational axis of the pulley is not perpendicular to

the optical fiber and has an angle P relative to axis X

30 which is the horizontal axis perpendicular tc the front

face Tl of the tower T (and hence tc¢ the plane in



face Tl of the tower T (and hence to the plane in 9 Figure 3). This offset of the pulley allows the
sidewalls 1220 and 1222 to be in contact with the optical fiber 2, thereby allowing friction forces to be
generated having a component Cx along axis X. This 5 component Cx induces spinning of the fiber 2
i.e. the fiber 2 is twisted along its length. Preferably, the pulley 122 is in free rotation about its
rotational axis so as to reduce any deterioration of the optical fiber or its cladding. 10A twist is
generally defined by the number of spins made by the fiber per metre. This value can be modified, in
particular by acting on the friction force generated by the pulley 122 on the optical fiber 2. The
modification of th&feetion fobde cafbesls géferated by modifgingrthé begle =of tersotatibimal axis

1224 of the pulley, 122 relative to.axis X, The greater this aogle Jprgth% (grlllq:rgctge_ %“ﬁ%ﬁ 1%%&5 offset) the

greater the friction force, and hence the greater the generated twist. 20Surprising e present
invention firstly afuid gfeltwidteas be moled ebstreamotihg pllfdy L 22rsfairas thefurkgce 18 and

secondly allows the wists [osberplocked downsiream of, the pylley 14, ¢. the fiberdowngygam of the

pulley 14 contains a reduced number 25 of twists.  Therefore, since the fiber downstream of the
pulley 14 noYongePRRSBRY Feditfual BVILE SEcatPaasiiy e wskd Eie wodrEwiholit fesidilitg twist.

There is therefore ngdisk of finer detedoration 3pRreferably, e o sigewalls- 1220 ang 1222 of the
twisting pulley 122 lie at an angle y of between 50 ‘
pulley 12 1s in free rotation about 1its rotational

axis so as to reduce any deteriocration of the optical
fibexr or its cladding.

i0 A twist 1is generally defined by the number of
spins made by the fiber per metre. This value can be
modified, in particular by acting con the friction force
generated by the pulley 122 on the optical fiber 2.

The modification of the friction force can be

15 generated by modifying the angle p of the rotational
axis 1224 of the pulley 122 relative to axis X. The
greater this angle B (the more the pulley 122 isg
offset) the greater the friction force, and hence the
greater the generated twist.

20 Surprisingly, the present invention firstly allows
the twists to be moved upstream of the pulley 122 as
far as the furnace 18 and secondly allows the twistsg to
be blocked downstream of the pulley 14 i.e. the fiber
downstream of the pulley 14 contains a reduced number

25 of twists.

Therefore, since the fiber downstream of the
pulley 14 no longer has any residual twist, it can
easily be used and wound without resgidual twist. There
is therefcore no risk of fiber deterioration.

30 Preferably, the two sidewallis 1220 and 1222 of the

twisting pulley 122 lie at an angle vy of between 50°



10 and 120 to each other. Optionally, the diameter of the twisting pulley 122 and the diameter of the
second guide pulley 14 are substantially of the same value, preferably from 50 to 60 mm. The
deflecting pulley 16 5 preferably has a diameter of 60 mm (in the prior art deflecting pulleys having a
larger diameter are generally used e.g. 170 mm).  ,With reference to Figure 5, the twisting pulley
122 is preferably arranged on the arm of a servomotor 10 120 so that the rotational axis X of the pulley
122 can be controlled in rotation around a horizontal axis Z perpendicular to axes Y and X and hence
parallel to plane Tl. One advantage of the use of a servomotor is the easy modification of the angle
between the 15 rétaiiohaPaxis of eecpulieyiE224 Qid axiz=X, Wyhichisndtiteasase with khewn prior art

devices as iIIustr%@gggfﬁ%ur%ﬁqg&,chia gvhiggéhegﬂgdif'&g@g%@%§aiq3§xisciﬁ_esolgg(crgﬁghanical (by

inter-positioned cam). Therefore, any modification in 20 the behavior of the rotational axis of the roller
required modificefilehdst tHigidHag3e of 4headeim. IVRE e Bedice vf hé présentipventiohl hewever, it is

easily possible togpogify the orientatipneof the rofgtiqnal axis d2ad pf the-pulley 122 by, megely

changing the 25 electrical command of the servomotor 120 without any othef mechanical change.

It has been discoVERSFHRIPINe FiSof Farftirfly VaFialié tfiStsBVer tife AllswLiskpiar#ffects in the

optical fiber to bed@rgyge@gné he f@g@[@gﬁg of 8Q-fefects is alsoa-degradation,tactor of the optical
fiber's bandwidth. 11 With a device according to the present invention, said modification of twisting
is simplified by néf& ettt cofmRthriti of-the $8omotor 120 for example via a control unit 1202.

As an illustration, Figure;6&-shpwscditiereat fupctipning-@odes: @H@od_aﬂ.k%@]iﬁgwlgql@@gle is fixed
over time; a made 1202 in which angle has a square wave of variable width over time but of fixed
amplitude: 122 is preferably arranged on the arm of a servomotor
10 120 so that the rotational axis X of the pulley 122 can
be controlled in rotation around a horizontal axis 2
perpendicular to axes Y and X and hence parallel to
plane T1. One advantage of the use of a servomotor is
the easy modification of the angle between the
15 rotational axis of the pulley 1224 and axis X, which isg
not the case with known prior art devices as
illustrated 1in Figures 2a to 2c  in  which the
modification of said axis 1is solely mechanical (by
inter-positioned cam}. Therefore, any modification in
20 the behavior of the rotational axis of the roller
required modification of the shape of the cam. With the
device of the present invention, however, it is easily
possible to modify the orientation of the rotational
axis 1224 of the pulley 122 by merely changing the
25 electrical command of the servomotor 120 without any
other mechanical change.

It has been discovered that the use of randomly
variable twists over time allows regular defects in the
optical fiber to be prevented. The regularity of

30 defects is alsc a degradation factor of the optical

fiber’ s bandwidth.



a mode 1203 in which angle has a square wave 10 of variable width over time and of randomly

variable amplitude; a mode 1204 in which angle has a variable sinusoidal pulse over time but of
fixed amplitude; a mode 1205 in which angle has a variable 15 sinusoidal pulse over time but of
variable amplitude; Evidently, other modes for madifying angle of the pulley 122 are made

possible by merely modifying the command signals of the servomotor 120. The amplitude of the
variations in angle is preferably 20 calculated in relation to the rate of fiber drawing so that the
generated twist is preferably between 0 and 12 spins/meter. With reference again to Figure 5, the
servomotor 120 also alléVivs hotizahtalitranstationiat thg potteyt2& 122 akmgtaxis:Zaem relation to the

tower T for fabricggqgithﬁgﬂi%@é%%]g 2 Focgghi%%@g?eggt?rg\gsio gsgmt%gg (L_(H eé?{,ml%% to mount the

servomotor 120 on a horizonta Ide with adjustab utment & servorotor 120 then being
adjustable in 30 Ho¥izehtal positoRdyIREaNsTt atfrreuasitic@yitder 123cohtrolletidaypna jpheumatic

feed 124. Evidently, £nd- control unit 1202. As an illustration, Figure &
5 shows different functioning modes:
- a mode 1201 in which angle B is fixed over time;
- a mede 1202 in which angle B has a square wave
of variable width over time but of fixed amplitude;
- a mode 1203 in which angle B has a square wave
10 of variable width over time and of randomly variable
amplitude;
- a mode 1204 1in which angle B has a variable
sinusoidal pulse over time but of fixed amplitude;
- a mode 1205 in which angle  has a variliable
15 sinusoidal pulse over time but of variable amplitude;
Evidently, other modes for modifying angle B of
the pulley 122 are made possible by merely modifying
the command signals of the servomotor 120. The
amplitude of the wvariations in angle 8 is preferably
20 calculated in relation to the rate of fiber drawing so
that the generated twist is preferably between 0 and 12
gpins/meter.
With reference again to Figure 5, the sgervomctor
120 also allows horizontal translation of the pulley
25 122 along axis 2 in relation to the tower T for
fabricating the optical fiber 2. For this purpose,
provision is made for example to mount the servomotor
120 on a horizontal ball slide with adjustable abutment
125, the servomotor 120 then being adjustable in
30  horizontal position by means of a pneumatic cylinder

123 controlled by a pneumatic feed 124. Evidently, end-



12 of-stroke sensors and/or micrometer tables can be provided to feedback information for
commanding translation of the servomotor 120. Therefore, it is possible in particular to impart at least
two 5 horizontal positions to the servomotor 120: a position PO in which the pulley 122 is not
contact with the optical fiber 2 (and hence does not erate twisting within the fiber); a position P1 in
which the pulley 122 is in 10 contact with the optical fiber 2 (and hence generates twisting); this
position is illustrated in Figure 3. As an example, the winding distance (distance B along axis Z
travelled by the optical fiber 2 caused by pressure of the pulley 122 along axis Z in position PI) 15 is 50
mm. With referéneé toEegurech the-positiod Rexis Mustrated tehis figeird akso ilustrates the

embodiment in which the second pulley he deflecti ulley 16.are merged._13 CLAIMS 1.An
ggv_lﬁ?g P %@%51%‘29]% gﬁ@of&%&qﬁ’ e g 3

. . . . C mandin .
optical fiber gwdé) evice (2) intended to be mounted on a vertica tower?llt) for arBrlcatlng 5 optical
fiber (2), the fibertosing geherateddffontadurmeevd8y tovated 20 the Top paftwfehe tdoweri@) and

moving verticallylggglgwgs relafive Cﬁ%%@%ﬂy), the guiqugq_,\@ce () being positioned,
downstream of the furnace (18) and comprising:
5 horizontal positions to the servomotor 120:

- a positicon PO in which the pulley 122 is not
contact with the optical fiber 2 (and hence does not
generate twisting within the fiber};

- a position Pl in which the pulley 122 is in

10 contact with the optical fiber 2 (and hence generateg
twisting}; this position is illustrated in Figure 3.

As an example, the winding distance (distance B
along axis Z travelled by the optical fiber 2 caused by
pressure of the pulley 122 along axis Z in position FP1)

i5 is 50 mm.

With reference to Figure 7, the position PO isg

iilustrated. This figure also illustrates the

embodiment in which the second pulley 14 and the

deflecting pulley 16 are merged.



10- a first guide pulley (10); at least one surface (1220 for twisting the fiber (2) positioned downstream
of the first guide pulley (10) ; a second guide pulley (14) positioned downstream 15 of the at least
one surface (1220) twisting the fiber (2); and a deflecting pulley (16), the distance (C) between
the first guide pulley (10) and the at least one fiber tw'i ing surface (1220) 20 being greater than the
distance (D) between the at least one fiber twisting surface (1220) and the second pulley (14); the
device being characterized in that it further comprises a second surface (1222) for twisting the 25
optical fiber (2) wherein the two twisting surfaces (1220, 1222) of the optical fiber (2) are the two
sidewalls of a groove formed in one same twisting pulley,6122). 302.The device according to claim 1,
wherein the ratio between the distance (C) betweenthe first guide pulley (10) and the at least one fiber
twisting surface (1220) and the distance (D) between the at least one fiber twisting surface (1220) and
the second pulley 35(14} is befweerrZ and R0filer gB8iTke deviceactdiding teeodedf thaims 1 and

2 wherein the seqgand puliev-€l4) and the dedleeting pulley{L6) arepperged. fabricating
5 optical fiber (2), the fiber being generated from a
furnace {18) located at the top part of the tower (T)
and moving vertically downwards relative to the tower
(T}, the guide device (1) being positioned downstream
of the furnace (18} and comprising:
10 - a first guide pulley (10);

- at least one sgurface (1220 for twisgsting the
fiber (2) positioned downstream of the first guide
pulley {10) ;

- a gecond guide pulley (14) positioned downstream

15 of the at least one surface (1220) twisting the fiber
(2y; and

- a deflecting pulley (16},
the distance (C) between the first guide pulley (10)
and the at least one fiber twigting surface (1220)

20 being greater than the distance (D) between the at
least one fiber twisting surface {1220} and the second
pulley (14) ;
the device being characterized in that it further
comprises a second surface (1222) £for twisting the

25 optical £iber (2) wherein the two twisting surfaces
{1220, 1222) of the optical fiber {2) are the two
sidewalls of a groove formed in one same twisting
pulley (122).

30 2. The device according teo claim 1, wherein the
ratio between the distance (C} between the first guide
pulley {1C) and the at least one fiber twisting surface
{1220) and the distance (D) bketween the at least one
fiber twisting surface (1220} and the sgecond pulley

35 {14) is between 2 and 20.



5 4. The device according to one of claims 1 to 3 wherein the two twisting surfaces (1220, 1222)
of the optical fiber (2) are arranged in succession. 105.The device according to one of claims 1 to 4
wherein the angle separating the two twisting surfaces (1220, 1222) is between 50 and 120. 6. The
device according to one of claims 1 to 5 15 wherein thg diameter of the twisting pulley (122) and the
diameter of the second pulley (14) have the same value. 7. The device according to one of claims 1 to
6 20 wherein the twisting pulley (122) is arranged on the arm of a servomotor (120) so that the
rotational axis of the pulley can be controlled in rotation around a horizontal axis (Z). 258.The device
according to claim 7 wherein the servomotor (120) is arranged on a slide connection so that the
rotational axis of the pulley can%pb controlled in horj gkt‘ translation relatiye to the tower (1) for
fabricating the optical fiée'r (2). %9.%?1%9 e%viéecg%gé) m% t%actg:]la%ng? 8?8(%N gelr%%ﬁ %e%%cr{vgmotor (120)
comprises a comifiEERddit (1202) cipabiiof E8htidilihg thfrotafidiflof tHeepuIls/StistitidHal axis in

accordance with ptileastona ef therdb telloyddg modes, the position of the rotational axis of

5
4. The device according to one of claims 1 to 3
wherein the two twisting surfaces (1220, 1222) of the
optical fiber (2) are arranged in succession.
10 5. The device according to one of claimg 1 to 4

wherein the angle separating the two twisting surfaces
(1220, 1222) is between 50° and 120¢°.

6. The device according to one of claims 1 to 5
15 wherein the diameter of the twisting pulley (122) and
the diameter of the second pulley (14) have the same

value.

7. The device according to one of claimsg 1 to 6

20 wherein the twisting pulley (122) 1is arranged on the
arm of a servomotor (120) so that the rotational axis

of the pulley can be controlled in rotation around a

horizontal axis (Z).

25 8. The device according to claim 7 wherein the
gervemotor (120) 1s arranged on a slide connection so
that the rotational axis of the pulley can be
controlled in horizontal translation relative to the
tower (T) for fabricating the optical fiber (2).

30

9. The device according to claim 7 or 8 wherein
the gervomotor (120) comprises a command unit (1202)
capable of contrelling the rotation of the pulley' s
rotational axis in accordance with at least one of the

35 following modes, the position of the rotational axis of



15 the pulley (122) being characterized by an angle relative to a horizontal axis (X); the angle () is

fixed over time; the angle () has a square wave of variable 5 width over time but of fixed
amplitude; the angle () has a square wave of variable width over time and of randomly variable
amplitude; the angle () has a variable sinusoidal pulse over time but of fixed amplitude; 10- the

angle () has a variable sinusoidal pulse over time and of variable amplitude.

the pulley (12Z2) being characterirzed by an angle B
relative to a horizontal axis (X);
- the angle (B} is fixed over time;
- the angle (B) has a sguare wave of variable
5 width over time but of fixed amplitude;
- the angle (f)} has a sguare wave o©f variable
width over time and of randomly variable amplitude;
- the angle (B) has a wvariable sinusoidal pulse
over time but of fixed amplitude;
10 - the angle (f) has a variaeble sinusoidal pulse

over time and cf variable amplitude.



