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without torsion, or with less than 360 degrees of tor- sion per turn,
simple pulling of the turns to unwind the This invention relates to coiling
and storage of  coils reintroduces torsion unless the containeror plat-
filamentary material and especially of optical fibres  form Is again
rotated, this time in the opposite direc- and optical fibre packages, and
to installation systems   5   tion to that in which it was rotated during
coiling. For for optical fibres.                                 use In
fibre blowing It is undesirable to have torsion In Published European
Patent application 108590    the fibre that is being installed in the duct
as this may describes an apparatus and method for installing opti-  lead to
greater lateral fibre movement and reduce cal fibres in ducts by propelling
the fibre along the duct  blowing distances. This means that equipment for
by virtue of viscous drag of an injected gaseous pro-  10  container
rotation would be required both for winding pellant. In such installation
the length of duct along  and unwinding, and especially the latter can be
incon- which a fibre can be propelled or 'blown' depends   venientfor
In-field use. There is also the disadvantage upon the numberof bends in the
duct buttypically may  that rotating the container can suffer from Inertial
be 500 to 800 metres. It is often the case, however,  problems the same as
those previously mentioned for that a much greater length of continuous
fibre needs   15  reels. to be installed and In this Instance several ducts
are  The pre-characterising part of claim 1 is based placed In series and
the additional fibre for subse-  upon following document. In
DE-A-2,202,177, Kabel- quent ducts is blown through the first duct and
wound  und Metallwerke Gutehoffnungshutte, there Is des- onto a drum. Once
the fibre for the subsequent ducts  cribed an apparatus for coiling
flexible filamentary has been blown through the first duct it Is then blown
20   materials such as rope and stranded-wire. The through the next duct,
and so on. However, before the  apparatus is used in conjunction with
annular contain- second and subsequent blowing stages can be per-    ers
which are maintained stationary during the coiling formed it is necessary
to fleet the fibre from the drum  process. The apparatus is very simple,
involving to free the end and introduce the fibre to the duct In
essentially only revolving parts, and is supported on the correct manner.
This means that between each   26  legs over the container. The filamentary
material is blowing stage there is a delay while the fibre is fleeted  fed
Into the container via a feed pipe the upper end of and also both reeling
and fleeting equipment is     which is centred on and rotated about the
vertical axis required.                                           of the
container. The lower end of the feed pipe It Is also found that during
fibre blowing instal-  rotates about a second axis which is parallel to,
and lation the fibre package tends to move into the duct at  30  rotates
about, the first axis. The second axis is the varying speeds. When the
fibre package has to be    axis of the bottom aperture of a runner ring.
The run- unwound from a reel the inertia of the reel presents  ner ring has
an upper aperture within which is significant problems when subject to
frequent       received a bearing which acts between the ring and changes
in feed rate, the reel either retarding the fibre  an annular sleeve whose
axis is common with that of or continuing to unwind at too great a rate
giving rise   35  the container. The upper aperture of the runner ring to
loose turns. One way of preventing the latter prob-  is also centred on the
axis of the container. lem is to incorporate a friction brake on the reel,
but  The upper end of the feed pipe Is secured cent- this has the
disadvantage of increasing tension on the  rally within and to the an nular
sleeve. A bearing is pro- fibre package making it more liable to damage
should  vided between the annularsleeve and the frame of the it rub on or
be bent around an object in its path.  40  apparatus, and a belt drive acts
on the outer periphery One of the objects of the present invention is to
of the sleeve so as to rotate the sleeve and the feed provide a system that
enables optical fibre to be blown  pipe's upper end about the container
axis. A second Into a duct directly from a coil.                   belt
drive, which is derived from a drive common with When a filamentary
material is laid in a coil, then  that to the first belt drive, acts on the
outer periphery unless the container into which the filamentary ma-  45  of
the runner ring rotating it and the feed pipe's lower terial is laid is
rotated each turn of the coil contains  end about the second axis. 360
degrees of torsion. It has previously been gener-   This arrangement is
compact and very simple - ally recognised as disadvantageous to have
contain-  albeit hard to describel Since essentially only rotating ers of
filaments with stored torsion: in the case of  parts are involved, and
since large bearings can rea- metal filaments they can be springy and
unmanage-  so  dily be used, the apparatus Is suitable for high winding
able and with optical fibres It has been recognised, for  speeds. example
as in EP-A-0039140, as a potential con-         There is no suggestion that
the apparatus is suit- tributor to entanglement. Various techniques have
able for use in coiling optical fibres. been devised to prevent this
storage of torsion in      Accordingly to a first aspect the Invention pro-
which the container or platform on to which the coil Is  55   vides
apparatus for forming a coil of filamentary ma- laid is rotated in order to
reduce or eliminate the tor-  terial, the apparatus comprising: an annular
container sion. Such a system is described in EP 0039140.     with an outer
side wall and an Inner wall substantially However when filamentary material
is stored in a coil  concentric with the outer side wall and defining
there- 2    



3                   EP 0 296 860 B1                  4 between a storage
cavity; a rotatable filament carrier  a supply of optical fibre member in
an annular for distributing the filamentary material into the con-
container, the container comprising an outer sidewall, tainer in which the
filamentary material Is laid in the  an inner wall substantially concentric
with the outer annular container in a sequence of turns about the  sidewall
and defining therebetween a fibre member innerwall, each turn being offset
with respect to adja-   5   storage cavity, the fibre member lying In a
sequence cent turns, while the container is maintained       of turns about
the inner sidewall of the container, the rotationally static; characterised
In that the rotatable  turns being offset with respect to adjacent turns
and filament carrier is located within the container and in  each turn
having 360 degrees of recoverable elastic that the apparatus Is suitable
for coiling an optical  torsion; and adjacent said container, feeding means
fibre member, elastic filamentary material so coiled   io  for feeding an
end of the fibre package from said con- having 360 degrees of recoverable
elastic torsion per  tainer Into an installation duct and for advancing
said turn.                                               end of said fibre
package through said duct by fluid In a second aspect the Invention
provides a con-  drag while said container is maintained rotationally
tainer for use in such apparatus, the container having  stationary thereby
relieving said 360 degrees of a substantially annular configuration with a
top, a bot-  15  recoverable torsion as the fibre member Is fed into the
tom, an outer sidewall, a substantially concentric  installation duct.
Inner sidewall, and within the region bounded by the    The invention is
now described by way of inner sidewall a cavity defined by a through bore
example with reference to the following drawings in extending between the
top and bottom of the inner   which: sidewall, the container comprising a
supply of optical  20  Figure 1 is an exploded view ofa container includ-
fibre member laid in a sequence of turns about the      ing coiled fibre;
inner sidewall of the container, the turns being offset  Figure 2 shows a
rosetting pattern for coiled fibre; with respect to adjacent turns and each
turn having     Figure 3 shows a fibre rosetting head In position 360
degrees of recoverable elastic torsion.             In a container; In a
third aspect the Invention provides a method   25  Figure 4 shows an
exploded view of a fibre pack- offorming a containerised coil of optical
fibre member,  age threaded through a funnel lid for paying out; the method
comprising the steps of:                     Figure 5, 5a and 5b show,
respectively, a prior art locating a first section of a continuous optical
system for optical fibre storage after production fibre member in an
annular storage cavity defined by    and the system according to the
invention; an inner wall and an outer wall of an annular con-  30  Figures
6a and 6b show, respectively, a prior art tainer,
system for fibre coiling during installation and the retaining the optical
fibre member In the fibre   system according to the invention; retaining
portion of a fibre carrier located within said  Figures 7a and 7b show
alternative fibre blowing container,
methods utilising the invention; rotating the fibre carrier about a fixed
first axis  35  Figure 8 shown a rosetting head threaded to coil located
within the region defined by said inner wall;   optical fibre in a
container at an intermediate cyclically moving the fibre retaining portion
of  stage of coiling In a fibre blowing Installation; said fibre carrier
relative to said first axis so that the  Figure 9 shows two adjacent stages
In a stage- fibre member is progressively laid in the container In
by-stage fibre blowing installation utilising the a sequence of turns about
said inner wall, each turn  40  invention; being offset with respect to the
preceding turn and     Figures 10 to 12 show the stages of freeing the
containing 360 degrees of recoverable elastic torsion   fibre end for a
second or subsequent blowing per turn.
stage, and A further aspect of the invention resides in a sys-  Figure 13
shows the last stage of paying out from tem of apparatus for installation
of optical fibre trans-  45  a container. mission lines into an
Installation duct, the system     In Figure 1 a container in the form of an
annular comprising feeding means for feeding an end of an   pan I contains
a coil of optical fibre package 2, the optical fibre member Into an
Installation duct and for  ends of which are marked with tabs 3 (only one
advancing said duct by viscous drag of an Injected  shown). The fibre
package 2 consists of a plurality of gaseous propellant; and an apparatus
according to  50  fibres encased in low density coating such as that
thefirstaspectof the invention ataremoteend of said  described in EP
108590, although other suitable duct arranged to receive said end of said
fibre mem-  filamentary components or packages may also be ber and to coil
said fibre member within said con-  handled in a way similar to that
described herein for tainer.
optical fibre packages. In particular it is envisaged A further aspect of
the invention resides in a sys-  55  that non packaged optical fibres may
be stored in coils tem of apparatus for installation of optical fibre
trans-  as described herein. The fibre package can be loaded mission lines
into an installation duct, the system  Into pans at the point of production
and stored, forthis comprising:
purpose a retaining ring 4 and lid 5 are provided. Pans 3    



5                  EP 0 296 860 B1                 6 of 500mm external
diameter, 300mm internal diame-  tinuous length of fibre package to be
installed is gre- ter and 250mm depth may typically hold between 2  ater
than twice the maximum blowing distance, which and 3.5km of fibre package
that has a diameter of  in general means installations exceeding 1000 met-
2mm, the length depending upon the packing density.  res. In Figure 7a
tandem blowing is utilised, the fibre When the fibre package is to be used
It can con-   5   package being fed into a first blowing head 15 and
veniently be delivered to the point of use in the pan  blown for, say 500
metres at which point the duct 16 and installed directly from the pan.
Coiling fibre pack-  is vented and the fibre package proceeds directly into
age Into another pan, for example after installation  another blowing head
15'. The installation depicted In through the first stage of a multi-stage
system, may  Figure 7b is interrupted after each 500 metres or so also be
performed conveniently in the field.  10   of duct and the fibre package is
rosetted into a pan I Figure 2 shows the preferred rosetting pattern in  as
it emerges from the far end of the duct 16. which the fibre package is laid
in the pans by the tech-  Figure 8 shows how the pan and rosetting head
nique shown in Figure 3. The rosetting pattern is a  are set up after the
leading end of the fibre has been series of turns each of which is
positioned eccentri-  received at the far end of the duct 16. While the
head cally with respect to the pan centre and angularly  15  is set up It
will usually be necessary to suspend blow- incremented with respecttothe
previous tum.Aroset-  ing through the duct 16. After setting up the head
the ting head comprises a constant speed motor 6 which  leading end of the
fibre is flagged and placed in the drives adrivegear7and rosetting gear 8
via a slipping  bottom of the tray, the rosetting commenced and the clutch
9 that provides constant torque and variable  blowing through the duct
recommenced. Figure 9 speed. A fibre package feed wheel 10 Is provided on
20  illustrates two adjacent stages 17 and 18 during a the end of an arm 11
which Is driven round and offset  multi-stage installation, the fibre
package being paid by the gears to create the rosetting pattern. As each
outfromstage 17andwound in atstage 18. When this turn ofthe rosette Is laid
It receives 360 degrees of tor-  is completed stage 18 will be paid out to
the subse- sion as a consequence of being fed in by the rotating  quent
stage after the leading end has been recovered arm. The fibre package is
thus stored with torsion in  25  as described later. each turn. The
rosetting head and motorare designed  Two stages (usually the first two) in
an installation so that the motor housing fits removably within the  may be
achieved without a winding stage even for non centre ring of the pan
annulus with the arm 11 moun-  tandem blowing. In this instance the pan of
fibre pack- ted above the level of the sides. To protect the fibre  age is
located between the first and second duct package and mechanism a lid
incorporating a funnel  30  stages. The uppermost end of the fibre package
is or guide is placed over the pan. In Figure 3 the lid has  paid out and
blown along the first duct stage (which a central funnel 12 and a guide
extension 13, and is  may be the end of the installation or be a winding
supported by a spacer ring 14. This whole lid assem-  stage). When the
requisite length has been blown bly may be made integrally or in separate
parts, but it  through the first duct the blowing operation Is stopped is
convenient for the lid 5 to incorporate a funnel 12  35  and the second end
of the fibre package (which is at and be reversible so that for storage the
lid is located  the bottom of the pan) is located and that end is blown
with the funnel projecting inwardly into the centre of  through the second
duct (again to an end of the ins- the pan annulus, the lid being inverted
to the position  tallation or a winding stage). The operation of locating
shown In Figure 3 with the funnel outwardly for paying  the second (bottom)
end of the fibre package Is the out and winding. In the case of paying out,
the spacer  40  same as for locating the leading end after a winding ring
14 is not necessary because the rosetting head  stage and is described
next. is removed and the fibre package is simply pulled out  Figures 10, 11
and 12 illustrate a sequence of of the pan. Figure 4 shows the fibre
package 2    steps to free the leading end of a fibre package that threaded
through a funnel lid, following this threading  Is located at the bottom of
the wound fibre package in the lid is positioned on the pan and the fibre
package   45  a pan having a fixed bottom. One end of the fibre pulled out,
for example by blowing installation.  package is at a remote location of
the installation Figure 5 compares the prior art system (Figure  either
having been blown there from the top of the pan 5a) with the system of
coiling using the rosetting head  or having been retained at the remote
location while and pans (Figure 5b). Figure 6a shows the prior art  the
remainderof the fibre package was blown through system of paying out an
intermediate stage of a mul-  50  a duct. Thus the continuous length of
fibre package 2 ti-stage installation process, this stage having been
extends from duct 16, through a funnel lid 5 to the coil preceded by a
winding process for transferring the  in the pan. The lid is removed from
the tray and care- fibre package from a take up drum to a fleeting   fully
laid to one side and the rosetting head(if winding machine. Figure 6b shows
the relative simplicityof the  has just taken place) Is carefully removed
by freeing resetting head and pan method.               55  the fibre
package from the feed reel. Several spacer During fibre blowing
installations the fibre pack-  lugs 19, for stability at least three, are
then located on age 2 is fed directly from the pan to the blowing head.
the sides of the pan, and a second empty pan located Two systems are shown
In Figure 7 where the con-  upside down on top of the lugs 19. The pans and
lug 4    



7                   EP 0  296 860 B1                 8 assembly are then
inverted to decant the coiled fibre  the bottom of the pan and a free
passage for the package Into the empty pan so thatthe end of the fibre
length of fibre package extending from the base of the previously
underneath is now exposed on the top of  continuation pan to the previous
pan is required. This the coil. This end is then fed through the funnel lid
and  free passage may be provided by taping the fibre Into the blowing head
for the next stage. It Is found   5   package to the side of the pan and/or
lid outof the way useful to lightly tape the fibre package extending from
of the rosetting head. duct 16 to the side of the pan at the location
refer-  When a length of fibre Is wound into two (or more) enced 20. The
pan spacers are removed and the fun-  adjacent pans in this way it is
possible to simul- nel lid replaced.
taneously access both ends of the fibre by freeing It will be realised that
the pan spacers 19 serve   10  (through inversion) the end of the fibre
laid atthe base to prevent the fibre package that hangs over the edge  of
the first pan, the second being available at the top of the pan from being
squashed between the pans    of the second end (or last filled) pan. Each
end may during the inversion procedure. The lugs may be    then be
introduced to a respective duct and blown in, separate components or be
attached to the pans, and  thereby enabling simultaneous installation of
two they may be modified to function also as catches or  15  adjacent
stages of ducting. Starting at a central loca- clips for the lid.
Alternative ways of preventing the  tion and utilising tandem blowing
(booster Injection of fibre package from being squashed can be used. For
compressed gas, preferably preceded by venting) this example, a slotfor the
fibre package may be provided  enables Installation of several kilometres
of fibre in a In the side wall of the pans or a tubular spacer may be
single operation. inserted into the centre of the pans. The tubular  20
Instead of decanting wound fibre from one pan to spacer Is particularly
preferred because it enables  another it is also possible to provide a pan
with an free passage from the fibre all around the outside of  openable
base, thus enabling inversion and access to the pan. A suitable form of
tubular spacer comprises  the covered end without decanting: such a pan
could, a tube of external diameter slightly less than the Inter-  In some
instances and with suitable modification, be nal diameterof the innerwall
of the pan 1 so that itwill  25   mounted with the turns in a vertical
plane and acces- fit within the Inner walls of the upper and lower pans,
sed from each side for paying out. a central portion of the tubular spacer
having an     With the preferred rosetting pattern and a 2mm enlarged
diameter so that it will not enter within the  fibre package It is
preferred to load the pans with the inner walls and holds the pans apart.
offset Increment between turns being such that 100 Figure 13 shows the last
section of fibre package   30  turns provides a 360 degrees repetition
cycle. This is emerging from the top of the funnel lid when both ends
relatively loose packing but is less likely to result In of the package are
installed in ducts. Pulling the turns  tangles on rapid paying out, which
can occur if a turn directly out of the pan causes the 360 degrees torsion
that is being paid out lifts an adjacent turn. Maximum in each turn to be
relieved so that the last turn pulls  packing density Is of the order of
200 turns per 360 out freely and the installed fibre package is free of
tor-  35  degrees repetition cycle. slon. The taping of the fibre package
at point 20     Although the technique and apparatus has been should be
sufficiently light for the fibre package to pull  described in relation to
optical fibre packages and freewithoutdamage. Intheeventthatthetaping istoo
fibre blowing It is applicable In other situations. One strong sensorsonthe
blowing head interruptthe blow-  particular advantage of the invention is
that the ends ing so that the lid can be lifted and the tape removed.  40
of the filament or line are stationary and thus they can Although the
winding arrangement has been des-  be connected to a transmission system so
that the line cribed with regard to storage after production and dur-  can
be monitored, for example, during paying out or Ing blowing operations, the
technique is also      communication  maintained  to  remote  moving
applicable as an alternative to reeling on other instal-  apparatus to
which a line is being paid out or wound lation procedures, and the filament
need notbe a fibre  45  in. This is particularly relevantforoptical fibre
systems blowing package. Afurtheradvantage of the invention  where
communication through moving terminals via is that in paying out from a
pan, the rate of paying out  split rings is not possible. closely follows
the demand rate and therefore the problems encountered with reel inertia or
moving con- tainers do not occur. The filament is therefore rela-  50
Claims tively free from tension and in the event of the filament being a
fibre, this makes it far less liable to damage.  1. Apparatus for forming a
coil of filamentary ma- In the event that the continuous length of filament
terial (2), the apparatus comprising: being handled is greater than that
which can be          an annular container (1) with an outer sidewall wound
into a single pan (which can of course be pro-  55  and an inner wall
substantially concentric with the vided in a variety of sizes) a
continuation pan can be  outer sidewall and defining therebetween a storage
loaded in the same way as described with respect to  cavity; a single pan,
except that there is no free end to lay in  a rotatable filament carrier
for distributing the 5    



7                   EP 0 296 860 B1                 8 assembly are then
inverted to decant the coiled fibre  the bottom of the pan and a free
passage for the package into the empty pan so that the end of the fibre
length of fibre package extending from the base of the previously
underneath is now exposed on the top of  continuation pan to the previous
pan is required. This the coil. This end is then fed through the funnel lid
and  free passage may be provided by taping the fibre into the blowing head
for the next stage. It is found   5   package to the side of the pan and/or
lid out of the way useful to lightly tape the fibre package extending from
of the rosetting head. duct 16 to the side of the pan at the location
refer-  When a length of fibre is wound into two (or more) enced 20. The
pan spacers are removed and the fun-  adjacent pans in this way it is
possible to simul- nel lid replaced.
taneously access both ends of the fibre by freeing It will be realised that
the pan spacers 19 serve   10  (through inversion) the end of the fibre
laid atthe base to prevent the fibre package that hangs over the edge  of
the first pan, the second being available at the top of the pan from being
squashed between the pans    of the second end (or last filled) pan. Each
end may during the inversion procedure. The lugs may be    then be
introduced to a respective duct and blown in, separate components or be
attached to the pans, and  thereby enabling simultaneous installation of
two they may be modified to function also as catches or  15  adjacent
stages of ducting. Starting at a central loca- clips for the lid.
Alternative ways of preventing the  tion and utilising tandem blowing
(booster injection of fibre package from being squashed can be used. For
compressed gas, preferably preceded byventing) this example, a slot for the
fibre package may be provided  enables installation of several kilometres
of fibre in a in the side wall of the pans or a tubular spacer may be
single operation. inserted into the centre of the pans. The tubular  20
Instead of decanting wound fibre from one pan to spacer is particularly
preferred because it enables  another it is also possible to provide a pan
with an free passage from the fibre all around the outside of  openable
base, thus enabling inversion and access to the pan. A suitable form of
tubular spacer comprises  the covered end without decanting: such a pan
could, a tube of external diameter slightly less than the inter-  in some
Instances and with suitable modification, be nal diameterof the inner wall
of the pan I so that it will  25   mounted with the turns in a vertical
plane and acces- fit within the inner walls of the upper and lower pans,
sed from each side for paying out. a central portion of the tubular spacer
having an     With the preferred rosetting pattern and a 2mm enlarged
diameter so that it will not enter within the  fibre package it is
preferred to load the pans with the inner walls and holds the pans apart.
offset increment between turns being such that 100 Figure 13 shows the last
section of fibre package   30  turns provides a 360 degrees repetition
cycle. This is emerging from the top of the funnel lid when both ends
relatively loose packing but is less likely to result in of the package are
installed in ducts. Pulling the turns  tangles on rapid paying out, which
can occur if a turn directly out of the pan causes the 360 degrees torsion
that is being paid out lifts an adjacent turn. Maximum in each turn to be
relieved so that the last turn pulls  packing density is of the order of
200 turns per 360 out freely and the installed fibre package is free of
tor-  35  degrees repetition cycle. sion. The taping of the fibre package
at point 20     Although the technique and apparatus has been should be
sufficiently light for the fibre package to pull  described in relation to
optical fibre packages and free without damage. In the event thatthe taping
is too  fibre blowing it Is applicable in other situations. One strong
sensors on the blowing head interrupt the blow-  particular advantage of
the invention is that the ends ing so that the lid can be lifted and the
tape removed.  40  of the filament or line are stationary and thus they can
Although the winding arrangement has been des-  be connected to a
transmission system so that the line cribed with regard to storage after
production and dur-  can be monitored, for example, during paying out or
Ing blowing operations, the technique Is also      communication
maintained  to  remote  moving applicable as an alternative to reeling on
other instal-  apparatus to which a line is being paid out or wound lation
procedures, and the filament need not be a fibre  45  In. This Is
particularly relevantforoptical fibre systems blowing package. Afurther
advantage of the invention  where communication through moving terminals
via is that In paying out from a pan, the rate of paying out  split rings
is not possible. closely follows the demand rate and therefore the problems
encountered with reel inertia or moving con- tainers do not occur. The
filament is therefore rela-  50  Claims tively free from tension and in the
eventof the filament being a fibre, this makes it far less liable to
damage.  1. Apparatus for forming a coil of filamentary ma- In the event
that the continuous length of filament  terial (2), the apparatus
comprising: being handled is greater than that which can be         an
annular container (1) with an outer sidewall wound into a single pan (which
can of course be pro-  55  and an Inner wall substantially concentric with
the vided in a variety of sizes) a continuation pan can be  outer sidewall
and defining therebetween a storage loaded In the same way as described
with respect to  cavity, a single pan, except that there is no free end to
lay in  a rotatable filament carrier for distributing the 5    



9                   EP0296860B1                      10 filamentary
material Into the container in a sequence  the lower part (1) of said
container, the upper of turns about the inner wall, each turn being offset
periphery of said inner sidewall is substantially level with respect to
adjacent turns, while the container is  with the upper periphery of said
outer sidewall. maintained rotationally static;                         13.
Apparatus as claimed in any one of the pre- characterised in thatthe
rotatable filament car-   5   ceding claims wherein the rotatable filament
carrier is rier is located within the container and in that the  arranged
such that the sequence of turns repeats apparatus Is suitable for coiling
an optical fibre mem-  every 100 to 200 revolutions. ber, elastic
filamentary material so coiled having 360  14. Apparatus as claimed in any
one of the pre- degrees of recoverable elastic torsion per turn.    ceding
claims wherein the container has an openable 2. Apparatus as claimed in
claim 1, wherein the   10  base. rotatable filament carrier rotates about a
fixed first  15. Apparatus as claimed in claim 14, wherein the axis located
within the region defined by said inner  base of the container can be
released from a full con- wall.
tainer without first emptying the container. 3. Apparatus as claimed In
claim I or claim 2,      16. A container for use In the apparatus of claim
wherein the rotatable filament carrier comprises a   15  1, the container
having a substantially annular con- capstan located within said container
and which in  figuration with a top, a bottom, an outer sidewall, a use
rotates about a second axis to advance the      substantially concentric
inner sidewall, and within the filamentary material to create the sequence
of tums.  region bounded by the inner sidewall a cavity defined 4.
Apparatus as claimed in claim 3 as dependent  by a through bore extending
between the top and bot- on claim 2, wherein in use said capstan
reciprocates   20  tom of the inner sidewall, the container comprising a to
provide offsed between the adjacent turns of the  supply of optical fibre
member laid in a sequence of coiled material.
turns about the inner sidewall of the container, the 5. Apparatus as
claimed in claim 4 wherein rota-  turns being offset with respect to
adjacent turns and tion of said filament carrierabout said first axis
causes  each turn having 360 degrees of recoverable elastic rotation of
said second axis about said first axis, the   25  torsion. reciprocation of
said capstan involving a further cyc-  17. Acontaineraccording to claim 16
in which the lical change In relative orientation between the two  turns
comprise a sequence of respectively eccentric axes.
circles. 6. Apparatus as claimed in any one of the preced-   18. A system
of apparatus for installation of opti- ing claims wherein motive means to
drive said rotat-  30   cal fibre transmission lines Into an installation
duct, able filament carrier are provided within the region  the system
comprising: a supply of optical fibre mem- defined by said inner wall.
ber in an annularcontainer (1), the container compris- 7. Apparatus as
claimed in claim 6 wherein said  Ing an outer sidewall, an inner wall
substantially motive means is part of an assembly which Is adapted
concentric with the outer sidewall and defining there- to receive said
container, the motive means fitting   35   between a fibre member storage
cavity, the fibre removably within the region defined by the Inner wall
member lying In a sequence of turns about the inner of said container.
sidewall of the container, the turns being offset with 8. Apparatus as
claimed in claim 6 or claim 7 whe-  respect to adjacent turns and each turn
having 360 rein said rotatable filament carrier is readily demount-
degrees of recoverable elastic torsion; and adjacent able from said motive
means.                   4o  said container, feeding mean (15) for feeding
an end 9. Apparatus as claimed In any one of the preced-  of the fibre
package from said container into an Ins- Ing claims wherein, within the
region bounded by the  tallation duct (16) and for advancing said end of
said inner sidewall, the container has a cavity defined by  fibre package
through said duct by fluid drag while a through bore extending between the
top and bottom  said container is maintained rotationally stationary of the
inner sidewall.                         45  thereby relieving said 380
degrees of recoverable tor- 10. Apparatus as claimed in any one of the pre-
sion as the fibre member Is fed into the installation ceding claims,
wherein the container comprises a    duct. removable funnel-shaped cap
member which pro-           19. A system as claimed in claim 18 wherein
said vides the top (5) of the container and through which  container is as
claimed in claim 16. the filamentary material passes during formation of
so  20. A system according to claim 18 or claim 19 the coil.
further comprising means for coiling excess fibre 11. Apparatus as claimed
in any, one of the pre-  package emerging from an end remote from the ins-
ceding claims, wherein the container comprises a    tallation end into a
second annular container (1) also lower part (1) providing the storage
cavity and a   having a top (5)a bottom, an outersidewall and a sub-
removable upper part (5) which extends the outer  55  stantially concentric
inner wall in a sequence of turns sidewall and defines the cavity within
which the fila-  each turn having 360 degrees of recoverable elastic ment
carrier rotates.                               torsion and being offsetwith
respectto adjacent turns, 12. Apparatus as claimed in claim 11, wherein, in
the second annular container also being maintained 6    
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rotationallystatlonarywhilethefibre package iscoiled  trisch bst und
dazwischen elnen Speicherhohlraum into the second annular container along a
helical path.  definiert; 21. A system of apparatus for installation of
opti-  einen rotierbaren Fasertrager zum Verteilen cal fibre transmission
lines into an Installation duct  des fadenformigen Materials in den
Behalter In einer (16) the system comprising:                    5
Sequenz von Windungen urn die innere Wand, wobei feeding means (15) for
feeding an end of an  jade Windung bezuglich benachbarter Windungen optical
fibre member into an installation duct (16) and  versetzt ist, wahrend der
Behalter rotierend statisch for advancing said end of said fibre member
through  gehalten wird; said duct by viscous drag of an injected gaseous
pro-    dadurch gekonnzeichnet, daB pellant; and an apparatus according to
claim I at a   10  der rotierbare Fadentriger sich innerhalb des remote end
of said duct arranged to receive said end  Behilters befindet und daM die
Apparaturgeeignet ist of said fibre member and to coil said fibre member
zum Spulen aines optischen Faserelementes, aines within said container.
elastischen fadenformigen Materials, welches derart 22. A system as claimed
in claim 21, further com-  gespult ist, daS as 3600 aufhebbare elastische
Tor- prising adjacent said feeding means (15) a supply of  15  sion per
Wicklung besitzt. optical fibre member In an annular contalner(1) the    2.
Apparatur nach Anspruch 1, wobel der rotier- container comprising an outer
sidewall, an Inner wall  bare Fadentrager um eine feste erste Achse
rotiert, substantially concentric with the outer sidewall and  welche sich
Innerhalb des durch die Innere Wand defi defining therebetween a fibre
member storage cavity,  nierten Gebietes befindet. the fibre member lying
in a sequence of turns about  20  3. Apparatur nach Anspruch 1 oder 2,
wobei der the inner sidewall of the container, the turns being off-
rotierbare Fadentrager einen innerhalb des Behalters set with respect to
adjacent turns and each turn hav-  befindlichen Capstan aulweist, und
welcher belm Ein- ing 360 degrees of recoverable elastic torsion, the  satz
um eine zweite Achse rotiert, um das fadenfor- fibre member passing from
said container via said  mige Material fortzubewegen, um die Sequenz von
feeding means into said installation duct (16) the con-  25  Windungen zu
erzeugen. tainer being maintained rotationally static while the  4.
Apparatur nach Anspruch 3,wenn er von fibre member is withdrawn therefrom.
Anspruch 2 abhingt, wobei sich Im Einsatz der Cap- 23. A method of forming
a containerised coil of  stan hin und her bewegt, um ainen Versatz zwlschen
optical fibre member, the method comprising the    benachbarten Windungen
des gespulten Materials steps of:                                     30
bereiltzustellen. locating a first section of a continuous optical  5.
Apparatur nach Anspruch 4, wobei eine Rota- fibre member in an annular
storage cavity defined by  tion des Fadentragers urn die ersbt Achse eine
Rota- an Inner wall and an outer wall of an annular con-  tion der zweiten
Achse um  die erste Achse tainer,
verursacht, wobel die Hin- und Herbewegung dieser retaining the optical
fibre member in the fibre  35  Winde eine weitere zyklische Veranderung der
relati- retaining portion of a fibre carrier located within said  van
Orientierung zwischen den zwel Achsen mit sich container;
bringt. rotating the fibre carrier about a fixed first axis  6. Apparatur
nach einem der vorhergehenden located within the region defined by said
Inner wall;  Anspruche, wobei Antriebseinrichtungen zurn Antrei- cyclically
moving the fibre retaining portion of  40   ben des rotierbaren
Fadentrfgers Innerhalb des said fibre carrier relative to said first axis
so that the  durch die innere Wand definierten Gebietes singe- fibre member
is progressively laid in the container in  richtet sind. a sequence of
turns about said inner wall, each turn   7. Apparatur nach Anspruch 6,
wobei die being offset with respect to the preceding turn and
Antriebseinrichtung ain Tell aines Aufbaus ist, wel- containing 360 degrees
of recoverable elastic torsion   45  cher zum Aufnehmen des Behilters
angepallt ist, per turn.                                          wobel die
Antriebseinrichtung innerhalb des durch die 24. A method as claimed in
claim 23 wherein the  innere Wand des Behilters definierte Bereiches ent-
fibre winding pattern Is such that the sequence of  fembar hineinpa~t turns
repeats every 100 to 200 turns.                  8. Apparatur nach Anspruch
6 oder 7, wobei der 50  rotierbare Fadentrager leicht demontierbar von der
Antriebselnrichtung ist Patentanspriche
9. Apparatur nach einem der vorhergehenden Anspruche, wobei der Behilter
innerhalb des durch 1. Apparatur zum Bilden einer Spule von faden-  die
innere Seitenwand begrenzten Bereiches eanen f8rmigem Material (2), wobel
die Apparatur aufweist:  55   Hohiraum hat, der durch eine Durchbohrung
definiert einen ringformigen Behalter (1) mitelneriuBe-  ist, die sich
zwischen dem Oberteil und Unterteil der ran Seitenwand und eaner Inneren
Wand, welche im   inneren Seltenwand erstreckt. wesentlichen mit der
auBeren Seitenwand konzen-        10. Apparatur nach einem der
vorhergehenden 7    
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Anspruche, wobel der Behalter sin entfembares trich-    neben dem Behalter
sine Zufulhreinrichtung terformiges Kappenelement aurweist, welches das
(15) zum Zuf0hren sines Endes des Faserpaketes Oberteil (5) des Behalters
bereitstellt und durch wel-  von dem Behalter in sine
Installationsrohrenleitung ches das fadenformige Material wahrend der
Bildung  (16) und zum Fortbewegen des Endes des Faserpa- der Spule
hindurchgeht.                       5   ketes durch die Rohrenleitung
mittels Fluidreibung, 11. Apparatur nach einem der vorhergehenden
wahrend der Behilter rotierend stationar gehalten Ansprflche, wobei der
Behalter einen unteren Tell (1)  wird, wodurch die 3800 aufhebbare Torsion
beseitigt bereltstellt, welcher den Speicherhohiraum umfa(3t,  werden, wenn
das Faserelementder lnstallationsroh- und einen enffembaren oberen Teil
(5), welcher die  renleitung zugefuihrt wird. Augere Seitenwand ausdehnt
und den Hohiraum defl-  lo  19. System nach Anspruch 18, wobel der Behil-
niert, Innerhalb dessen der Fadentrager rotiert.  ter so ist, wie in
Anspruch 16 beansprucht. 12. Apparatur nach Anspruch 11, wobel in dem
20. System nach Anspruch 18 oder 19, weiterhin unteren Teil (1) des
Behilters die obere Peripherie  aufweisend sine Einrichtung zum Spulen
eines Ober- der inneren Seitenwand im wesentlichen auf gleicher  schussigen
Faserpaketes, welches aus einem von Hohe ist mit der oberen Peripherie der
au~eren Sel-  1C  dem Installatlonsende enffernten Ends austritt in
tenwand.                                          einen zweiten
ringformigen Behalter (1), der auch ein 13. Apparatur nach einem der
vorhergehenden    Oberteil (5), sin Unterteil, sine Augers Seitenwand
Anspr~iche, wobel der rotierbare Fadentriger so an-  und sine im
wesentiichen konzentrische Innenwand geordnet Ist, diB die Sequenz der
Windungen sich   hat, In einer Sequenz von Windungen, wobei jede alle 100
bis 200 Umdrehungen wiederholt.      20  Windung 3600 aufhebare elastische
Torsion besitzt 14. Apparatur nach einem der vorhergehenden    und in bezug
auf benachbarte Windungen versetzt ist, Anspr~iche, wobel der Behalter sine
Basis hat, die  der zweite ringformige Behalter auch rotierend statio- sich
Offnen 11t.                                  nar gehalten wird, wahrend das
Faserpaket in den 15. Apparatur nach Anspruch 14, wobel die Basis  zweiten
rlngformigen Behalter entlang sines schrau- des Behalters von elnem vollen
Behalter losgel8st  25  benf6rmigen Pfades gespult wird. werden kann, ohne
den Behalter zuerst zu leeren.      21. Apparatursystem zum Installieren
optischer 16. Behalter zur Verwendung in der Apparatur
Faserflbertragungsleitungen in sine Installationsroh- nach Anspruch 1,
wobei der Behalter sine im wesent-  releitung (16), wobel das System
aufweist: lichen ringfOrmige Konfiguration besitzt mit einem      sine
Zuffhreinrichtung (15) zum Zufuhren Oberteil, elnem Unterteil, einer
dugeren Seltenwand,  30  sines Endes sines optischen Faserelementes in sine
elner im wesentlichen konzentrischen inneren Seiten-
Installationsrohrenleitung (16) und zum Fortbewegen wand, und innerhalb des
durch die innere Seitenwand  des Endes des Faserelementes durch die
Rohrenlei- begrenzten Bereiches einem Hohiraum, der durch el-  tung mittels
Zihigkeitsreibung sines injizierten gas- ne Durchbohrung definiert !st, die
sich zwischen dem  formlgen Treibmittels; und Ober- und Unterteil der
inneren Seitenwand erstreckt,  35  sine Apparatur nach Anspruch 1 be! elnem
ent- wobei der Behalter einen Vorrat an optischem Fase-  fsmten Ends der
R8hrenleitung, angeordnet zum relement aufweist, welches in einer Sequenz
von   Empfangen des Endes des Faserelementes und zum Windungen um die
innere Seitenwand des Behilters   Spulen des Faserelementes innerhalb des
Behilters. gelegt ist, wobei die Windungen in bezug auf benach-  22. System
nach Anspruch 21, weiterhin neben barte Windungen versetzt sind und jede
Windung   40  der Zufahrelnrichtung (15) aufweisend: 3600 aufhebbarer
elastischer Torsion besitzen.          einen Vorrat eines optischen
Faserelementbs 17. Behalter nach Anspruch 16, in welchem die  in einem
ringformigen Behalter (1), wobei der Behal- Windungen sine Sequenz jeweils
exzentrischer      tsr aufweist. sine auSere Seitenwand, sine Innen- Kreise
aufweisen.                                 wand, die im  wesentlichen mit
der AuBeren 18. Apparatursystem zum Installieren von opti-  45  Seitenwand
konzentrisch ist und dazwischen einen schen Faserflbertragungsleitungen in
sine Installat-  Faserelementspeicherhohlraum definiert, wobei das
ionsrohrenleitung, wobei das System aufweist      Faserelement in einer
Sequenz von Windungen um einen Vorrat an optischem Faserelement in ei-  die
Innere Seitenwand des Behilters liegt, die Win- nem ringfommigen Behalter
(1), wobei der Behilter  dungen bezuglich benachbarter Windungen versetzt
a~fweist: sine Aiuoere Seitenwand, sine mit derauBe-  50  sind und Jode
Windung 3600 aufhebbare elastische ron Se-tenwand *im wesentlichen
konzentrische     Torsion besitzt, das Faserelement von dem Behalter
Innenwand und dazwischen einen Faserelementspel-  uber die
Zuffhreinrichtung in die Installationsr8hren- cherhohiraum definiert, wobei
das Faserelement in  leitung (16) gefuhrt wird und der Behalter rotierend
einer Sequenz von Windungen um die innere Seiten-  statisch gehalten wird,
wahrend das Faserelement wand des Behalters herumliegt, die Windungen in
55  davon zurfckgezogen wird, bezug iuf nebenliegends Windungen versetzt
sind       23. Verfahren zum Bilden einer Spule sines opti- und Jede
Windung 3600 aufhebbare elastlsche Tor-  schen Faserelementes In elnem
Behalter, wobei das sion besitzt; und
Verffihren die Schritte aufwelst: 8    
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I     ! Orten elnes erten Abschnittes sines konti-    materiau enroul6.
nulerlichen optiachen Faserelementes in einem rin-     5. Appareil selon la
revendicatlon 4, dans lequel formigen Speicherhohlraum, der durch eine
Innere   la rotation dudit support de filament autour dudit pre- Wand und
esne AuIere Wand sines ringformigen       mieraxe provoque la rotation
duditsecond axe autour Behilters definiert ist;                       c
dudit premier axe, le mouvement de va-et-vient dud it Zuruckhalten des
optischen Faserelementes     cabestan entratnant une modification cyclique
sup- In dem Faserrickhaltetsil sines in dem Behalter    plementalre de
l'orlentation relative entre les deux befindlichen Fasertragers;
axes. Rotieren des Fasertragers um sine feats erste    6. Appareil selon
l'une quelconque des prec6den- Achse, die sich innerhalb des durch die
innere Wand   io  tesa revendications, dans lequel des moyens moteurs
definierten Gebietes befindet;                     pour entratner ledit
support de filament rotatif sont zykdisches Bewegen des Faserrickhalteteils
prevus dans la zone definie par ladite paroi interieure. des Fasertragers
relativ zu der ersten Achse, so daB  7. Appareil selon la revendication 6,
dans lequel das Faserelement fortschreltond in den BehAlter    lesdits
moyens moteurs font partie d'un ensemble gelegt wird in siner Sequenz von
Windungen um die  1s  agence pour recevoir ledit recipient, les moyens
innere Wand, wobei jede Windung in bezug auf die   moteurs etant montes de
facon amovible dans la zone vorhergehende Windung versetzt lot und 3600
auf-   definie par la paroi interleure dudit recipient. hebbare elastische
Torsion pro Windung enthfilt.      8. Appareil selon la revendication 6 ou
7, dans 24. Verfihren nach Anspruch 23, wobei des      lequel ledit support
de filament rotat oest facilement Faserwickiungsmuster so ist, dag'slch die
Sequenz   20  d6montable desdits moyens moteurs. von Windungen alle 100 bis
200 Windungen wieder-       9. Apparell selon l'une quelconque des
preceden- holt.                                              tes
revendications dans loquel, A l'int6rieurde la zone d6finle par la paroi
laterale interieure, le recipient comprend une cavite definle par un
alesage traver- Revendlcations                                25  sant,
s'endant entre la partie sup6rieure et le fond de la paroi laterale
interisure. 1. Appareil pour confectionner une bobine de       10. Appareil
selon l'une quelconque des pr6c6- materiau en forms de filaments (2), le
dispositif  dentes revendications, dans lequel Is reciplent comprenant:
comprend un el6ment de couvercle amovible en un recipient annulaire (1)
avec une parol late-  3o  forme d'entonnoir constituent la partie
superieure (5) rale exterieure et une paroi interieure, sensiblement  du
rhcipient et quo traverse le materiau en filaments concentrique A la paroi
laterale exterieure et definis-  pendant la formation de la bobino. sant
entre les deux une cavite de stockage;            11. Appareil selon l'une
quelconque des prece- un support de filament rotatif pour distribuer le
denbes revendications, dans loquel le recipient materiau en filaments dans
le recipient en une   35  comprend une partlo infhrieure (1) formant cavit6
de sequence de spires autour de la parol interieure, cha-  stockage et une
partie superieure amovible (5) s'ftn- quo spire etant decal6e par rapport
aux spires adja-  dant sur la paroi laterale exterieure et definissant la
centes, pendant quo le reciplent rests non rotatif;  cavite dans laquelle
toume le support de filament. caracterise en ce quo le support de filament
12. Apparell selon la revendication 11, dans rotatifestsitue dans le
recipient et en ce quo l'appareil  40  lequel, dans la partie inferieure
(1) dudit reciplent, la convient pour l'enroulement d'un elbment en fibres
peripherie supeileure de ladite paroi laterale inte- optiques, Is mat6riau
en filaments elastiques ainsi  rieure esat sensiblement au niveau de la
peripherie enroule ayant une torsion elastique recuperable de  superieure
de ladito paroi laterale exterieure. 360 degres par spire.
13. Appareil selon l'une quelconque des prece- 2. Appareil selon la
revendication 1, dans lequel  45  dentes revendications, dans lequel le
support de fila- le support de filament rotatif toume autour d'un pre-
ment rotaff est agence de manilre A reptebr la mier axe fxe situe dans la
region definie par ladite  sequence de spires toutes les 100 A 200
revolutions. parol interieure.                                      14.
Appareil selon l'une quelconque des prece- 3. Appareil selon la
revendication 1 ou 2, dans  dentes revendications, dans loquel le recipient
lequel le support de filament rotatif comprend un   5o  comports une base
ouvrants. cabestan loge dans ledit recipient et qui, en service,  15.
Appareil selon la revendication 14, dans toume autour d'un second axe pour
avancer le mate-  lequel la base du recipient pout btre demontee d'un riau
en filaments afin de creer une sequence de spi-  recipient plein sans vider
le reciplent auparavant. res.
16. Un recipient pr6vu pour eirs utilisH dans 4. Appareil selon la
revendication 3, dependant  55  I'appareil de la revendicatlon 1, le
recipient ayant une de la revendication 2, dans lequel, en service, ledit
configuration sensiblement annulaire avec une partie cabestan effectue un
mouvement de va-et-vient pour  superleure, un fond, une paroi laterale
exterieure, une produire le decalage entre les spires adjacentbs du  parol
laterale Interieure sensiblement concentrique 9    
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11111111111111 et dans la zone definie par la paroi laterale intbrieure,
conduite par entratnement visqueux d'un gaz propul- une caviti definie par
un alesage traversant s'en-  seur injecte; et un apparel selon la
revendication 1 A dant entre la partie superieure et le fond de la parol
une extr6mite eloign6e de ladite conduite, agence laterale int6rieure, le
rhciplent comprenant une   pour recevoir ladits extrhmit6 dudit dihment en
fibres r6serve d'6lement en fibres optiques dispos6 en une   5   et pour
enrouler ledit eiement en fibres dans ledit reci- sequence de spires autour
de la parol laterale inte-  plant. rieure du r6ciplent, les spires etant
decalees par rap-  22. Un systeme solon la revendication 21, port aux
spires adjacentes et chaque spire ayant une  comprenant en outre adjacente
auxdits moyens d'ali- torsion eiastique recuperable de 360 degres.
mentation (15) une reserve d'element on fibres opti- 17. Un recipient selon
la revendication 16, dans   10  ques dans un r6cipient annulaire (1), le
recipient lequel lee spires comprennent une asquence de cer-  comprenant
une paroi laterale exterieure, une paroi cles respectivement excentriques.
interieure sensiblement concentrique a la paroi late- 18. Un systeme
d'appareils pour l'installation de  rale extefieure etdefinissant entre les
deux une capa- lignes de transmission A fibres optiques dans une  cite de
stockage d'element en fibre, I'eiment en fibre conduite d'installation, le
systeme comprenant: une   v5  teant depose en une sequence de spires autour
de la reserve d'element A fibres optiques dans un recipient  paroi laterale
interieure du recipient lee spires etant annulaire (1), le recipient
comprenant une paroi late-  dlcalees par rapport aux spires adjacentes et
chaque rale exterieure, une parol interieure sensiblement  spire ayant une
torsion elastique recuperable de 360 concentrique A la parol laterale
exterieure et definis-  degres, I'element en fibre passant A partir dudit
reci- sent entre lea deux une caviti de stockage d'element  20  plent, par
l'intermedlaire desdits moyens d'aiimenta- en fibres, I'element en fibres
etant d6pose en une  tion, dens laditb conduits d'installation (16), le
saquence de spire autour de la paroi laterale inte-  reciplent eant
maintenu non-rotatif pendant le dhvl- rieure du recipient, les spires etant
decalees par rap-  dage i'enilvement de I'eiement on fibre dudit reci- port
aux spires adjacentes et chaque spire ayant une  plent. torsion elastique
recuperable de 360 degres et, A   25  23. Un procede de formation d'une
bobine d'el6- proximite dudit recipient, des moyens d'alimentation  ment en
fibres optiques conditlonnes dans un rcl- (15) pour alimentor une extremiti
de la bobine de  pient, le procede comprenant lee etapes: fibres a
partirdudit recipient, dans une conduits d'lns-  de miss en place d'une
premiere partle d'un tallation (18) it pour avancer ladit extrimitide
ladite  elementen fibres optiques contlnu dans une cavit6 de bobine de
fibres A travers ladite conduite par entrat-  3o  stockage annulaire
definie par une paroi interieure et nement fluidique pendantque ledit
reciplent est main-  une paroi exterieure d'un recipient annulalre; tsnu
fixe en rotation de manlere A compenser laditb      de maintien de
l'element en fibres optiques torsion recuperable de 360 degres pendant que
1'6el-  dans la partle retenant la fibre d'un support de fibre ment en
fibres est avance dans la conduits d'installa-  situe dens ledit reciplent;
tion.                                         35         de rotation du
supportde fibre autourd'un pre- 19. Un systeme selon la revendication 18
dans   mieraxefixesitu6 dans la zone difinie parladite paroi lequel ledit
recipient eat confonme a la revendication  interieure; 16.
de deplacement cyclique de la partie retenent 20. Un systeme selon la
revendication 18 ou 19,  la fibre dudit support de fibre par rapport audit
premier comprenant en outre des moyens pour enrouler  40  axe de maniere
que i'element en fibres soit place pro- l'excedent de bobine de fibre
sortant d'une extrem:ite  gressivement dans le recipientdans une sequence
de 6loignie du cote installation dans un second reciplent  spires autour de
ladite parol Interieure, chaque spire annulaire (1) comprenant egalement
une partie supe-  etant decalie par rapport A la spire precedents et rieure
(5), un fond, une paroi laterale exterieure et une  comprenant une torsion
elastique recuperable de 360 parol interieure sensiblement concentrique, en
une   45  degres perspire. sequence de spires, chaque spire ayant une
torson      24. Un procede selon la revendication 23, dans elastique
recuperable de 360 degres et etant decalee  lequel le schema d'enroulement
des fibres est tel que par rapport aux spires adjacentes, le second
ricipient  la sequence des spires se reptes touts les 100 a 200 annulaire
etant egalement maintenu non-rotatif pen-  spires. dant l'enroulement de la
bobine de fibres dans le  5o second recipientannulaire suivant un trajet
hilicodial. 21. Un systeme d'apparells pour liinstallation de lignes de
transmission A fibres optiques dans une conduits d'installation (16), le
systeme comprenant: des moyens d'alimentation (15) pour alimenter une  55
extremite d'un element en fibres optiques dans une conduits d'installation
(16) et pour avancer ladits extremite dudit element en fibres A travers
ladits 10    


