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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

This  invention  relates  to  a  method  for  storing  a 
submarine  optical  cable  in  a  cable  tank  situated  on 
land  or  on  board  a  ship. 

The  submarine  communication  system  using 
coaxial  cables  has  been  widely  adopted  as  a 
means  of  international  or  domestic  communication, 
since  this  system  is  superior  to  the  wireless  com- 
munication  system  using,  for  example,  communica- 
tion  satellites,  or  the  short  wave  communication 
system,  because  noise  or  delay  time  is  reduced 
and  more  reliably  confidential  communication  is 
ensured.  Recently,  there  have  been  remarkable 
developments  in  submarine  optical  communication 
systems  using  optical  cable,  because  the  transmis- 
sion  capacity  thereof  is  larger  than  that  of  the 
coaxial  cables. 

In  the  submarine  optical  communication  sys- 
tem,  to  prevent  deterioration  of  the  transmission 
characteristics,  and  to  amplify  or  reproduce  the 
optical  signals  transmitted  therethrough,  submarine 
optical  repeaters  are  provided  at  predetermined 
intervals,  for  example,  50  km.  The  optical  repeater 
is  driven  by  a  constant  electric  current  supplied 
from  a  power  source  incorporated  in  the  optical 
cable  itself. 

Usually,  a  submarine  optical  cable  is  very  long, 
for  example,  1000  km  or  more,  and  therefore,  a 
compact  means  of  storing  the  submarine  optical 
cable  on  land  or  on  board  a  ship  is  desired. 

2.  Description  of  the  Related  Art 

In  order  to  store  a  long  submarine  optical  cable 
having  a  length  of,  for  example,  1000  km  or  more, 
on  land  or  on  board  a  ship  before  it  is  laid  in  the 
sea,  the  cable  must  be  stored  in  a  compact  man- 
ner,  i.e.,  in  as  small  a  space  as  possible. 

Conventionally,  a  cable  tank  16  is  situated  on 
land  or  on  board  a  ship,  as  shown,  for  example,  in 
Fig.  10,  and  a  submarine  optical  cable  10  is  ac- 
commodated  in  the  cable  tank  16  in  such  a  manner 
that  it  is  spirally  wound  as  a  coil  to  form  a  plurality, 
for  examble,  several  tens  or  hundreds,  or  plane  coil 
layers.  On  land,  the  cable  tank  16  is  constructed 
under  the  ground  surface,  for  example,  of  rein- 
forced  concrete,  and  has  a  cylindrical  coil  receiving 
space  defined  by  a  central  vertical  column  18,  a 
cylindrical  peripheral  side  wall  20,  and  a  horizontal 
bottom  wall  22.  In  the  prior  art,  the  cable  10  is 
spirally  wound  in  this  cable  tank  16  in  the  same 
direction  throughout  the  entire  length  thereof,  and 
thus  stored  in  a  compact  manner. 

The  submarine  optical  cable  10  comprises,  as 
shown  in  Fig.  11,  a  central  core  24  made  of  cop- 
per,  a  plurality  of  optical  fiber  cables  26  spacedly 
arranged  around  the  central  core  24,  a  silicone 

5  rubber  28  filled  and  solidified  around  the  central 
core  24  and  fiber  cables  26,  inner  and  outer  alu- 
minium  layers  50  and  52,  which  constitute  an  elec- 
trical  power  supply  system,  and  high-tension  resis- 
tant  cables  54  disposed  therebetween. 

io  In  the  conventional  cable  storing  method,  since 
a  submarine  optical  cable  10  having  a  length  of 
several  hundred  kilometers  or  about  1000  km  is 
spirally  wound  in  the  same  direction,  throughout 
the  entire  length  thereof,  in  the  cable  tank  16 

75  situated  on  land  or  on  board  a  snip,  the  cable  10 
constitutes  a  coil  having  a  self-inductance  of  sev- 
eral  thousands  Henry  (H)  or  ten  thousand  H  or 
more.  For  a  typical  example  of  such  a  cable  tank 
arrangement,  which  constitutes  the  preamble  of 

20  claim  1  ,  see  GB-A-0  989  876. 
Sometimes  it  becomes  necessary  to  examine 

the  transmission  characteristics  of  the  optical  cable 
10  while  it  is  stored  as  a  coil  in  the  cable  tank  16. 
In  that  case,  electrical  power  must  be  supplied  to 

25  the  optical  repeater  12  from  the  power  source  4 
through  the  aluminium  layer  50  and  52  of  the 
optical  cable  10.  Such  an  examination  of  the  trans- 
mission  characteristics  is  carried  out  while  the  op- 
tical  cable  10  is  stored  in  the  cable  tank  16  situated 

30  on  land  or  on  board  a  ship,  or  when  the  optical 
cable  10  is  unwound  from  the  tank  16  to  be  laid  in 
the  sea. 

Therefore,  if  a  sudden  power  peak  appears 
when  electrical  power  (constant  voltage  at  a  few 

35  Amperes)  is  supplied  to  the  optical  cable  10,  an 
extreme  change  of  current  may  occur  and,  there- 
fore,  an  induced  high  voltage  will  be  generated  due 
to  the  self-inductance  of  the  coiled  submarine  op- 
tical  cable  10.  The  optical  repeater  12  or  other 

40  such  elements  connected  to  the  submarine  optical 
cable  10  may  be  affected  and  sometimes  damaged 
by  this  extreme  high  voltage.  Such  problems  occur 
not  only  when  a  sudden  power  peak  appears  at  a 
start  of  a  supply  of  electrical  power,  but  also  when, 

45  for  example,  the  cable  10  is  disconnected  for  some 
reason  during  the  supply  of  electrical  power.  In  the 
latter  case,  a  more  violent  change  of  current  may 
occur,  and  thus  a  higher  voltage  be  generated  due 
to  the  self-inductance  of  the  coiled  submarine  op- 

50  tical  cable  10,  and  there  is  a  possibility  that  the 
optical  repeaters  12  or  the  like  connected  to  the 
cable  10  will  be  badly  damaged. 

SUMMARY  OF  THE  INVENTION 
55 

An  object  of  the  present  invention  is  to  provide 
a  method  or  a  tank  for  storing  a  submarine  optical 
cable,  capable  of  preventing  the  generation  of  a 
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high  voltage  in  the  submarine  optical  cable  due  to 
a  magnetic  inductance  of  the  coiled  cable  when 
stored  in  the  tank,  to  overcome  the  problems  men- 
tioned  above. 

According  to  the  present  invention,  there  is 
provided  a  method  of  storing  a  submarine  optical 
cable  provided  with  optical  repeaters  and  the  like  at 
predetermined  intervals,  in  such  a  manner  that  the 
optical  cable  is  spirally  wound  as  a  coil  in  a  cable 
tank,  the  cable  tank  being  provided  with  a  wall 
which  defines  at  least  a  part  of  a  cable  storing 
space  in  which  the  cable  is  accommodated  and 
which  is  parallel  to  the  axis  of  the  coiled  optical 
cable.  The  invention  is  characterised  in  that  it  in- 
cludes  the  provision  of  a  metal  plate  or  cover 
forming  a  complete  loop  or  a  closed  loop  along  the 
entire  peripheral  region  of  the  wall. 

With  this  invention,  even  if  an  extreme  change 
of  electric  current  occurs,  the  generation  of  an 
induced  high  voltage  in  the  optical  cable  is  pre- 
vented  due  to  the  mutual  inductance  between  the 
metal  plate  or  cover  serving  as  a  secondary  coil, 
and  the  primary  coiled  optical  cable.  Therefore, 
damage  to  the  optical  repeaters  or  the  like  con- 
nected  to  this  optical  cable  is  effectively  prevented. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  schematic  illustration  of  a  commu- 
nication  transmission  system  using  a  submarine 
optical  cable; 
Figure  2  is  a  cross-sectional  view  of  a  cable 
tank  according  to  a  first  embodiment  of  this 
invention; 
Figure  3  is  a  schematic  diagram  of  the  first 
embodiment  shown  in  Fig.  2; 
Figure  4  is  a  schematic  view  of  a  second  em- 
bodiment  of  this  invention; 
Figure  5  is  a  cross-sectional  view  of  a  cable 
tank  according  to  a  third  embodiment  of  this 
invention; 
Figure  6  is  a  cross-sectional  view  of  the  cable 
tank  depicted  in  Fig.  5; 
Figures  7A  and  7B  are  schematic  illustrations 
showing  the  windings  of  the  optical  cable  in  the 
cable  tank; 
Figure  8  is  a  schematic  view  of  a  fourth  embodi- 
ment  of  this  invention; 
Figure  9  is  a  cross-sectional  view  of  a  subma- 
rine  optical  cable  used  in  this  embodiment; 
Figure  10  is  conventionally  known  cable  tank; 
and, 
Figure  1  1  is  a  cross-sectional  view  of  a  conven- 
tionally  known  submarine  optical  cable. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

A  communication  transmission  system  using  a 
5  submarine  optical  cable  is  schematically  illustrated 

in  Fig.  1,  wherein  the  submarine  optical  cable  10  is 
provided  with  optical  repeaters  12  at  predetermined 
intervals  of,  for  example,  50  km,  to  prevent  a 
deterioration  of  the  transmission  characteristics, 

io  and  to  amplify  or  reproduce  the  optical  signals 
transmitted  therethrough.  Electrical  power  having  a 
constant  voltage,  for  example,  about  2  A,  is  sup- 
plied  from  an  electrical  power  source  14  to  the 
optical  repeaters  12,  which  thus  are  driven  by  the 

is  electrical  power  supplied  thereto.  The  total  length 
of  this  submarine  optical  cable  10  may  be,  for 
example,  1000  km  or  more,  and,  therefore,  a  high 
voltage  of  several  kV,  for  example,  ±7.5  kV,  must 
be  applied  to  the  electrical  power  source  14,  which 

20  in  turn  supplies  a  constant  voltage  to  the  optical 
repeaters  12. 

Figure  2  is  a  cross-sectional  view  of  a  cable 
tank,  according  to  the  present  invention,  for  storing 
a  long  submarine  optical  cable  10  before  the  cable 

25  10  is  laid  in  the  sea.  This  cable  tank  30  can  be 
situated  on  land  or  on  board  a  ship,  in  the  same 
manner  as  a  known  cable  tank,  such  as  shown  in 
Fig.  10.  If  the  cable  tank  30  is  situated  on  land,  the 
ground  surface  is  excavated  to  form  a  hole  having 

30  a  predetermined  cylindrical  shape.  On  the  other 
hand,  if  the  cable  tank  30  is  situated  on  board  a 
ship,  a  hole  having  a  similar  shape  is  formed  in  the 
ship's  hold. 

The  cable  tank  30  is  formed  with  an  annular 
35  coil  receiving  space  31  defined  between  a  central 

vertical  column  32,  a  cylindrical  peripheral  side  wall 
34,  and  a  bottom  wall  36  constructed,  for  example, 
of  reinforced  concrete.  In  one  embodiment  of  the 
cable  tank  30,  the  depth  of  the  space  31  is  4  to  5 

40  m,  the  diameter  of  the  vertical  column  32  is  3  to  4 
m,  and  the  inner  diameter  of  the  side  wall  34  is 
about  12  m.  According  to  this  invention,  a  metal 
plate  or  cover  38  made  of  suitable  metal  having  a 
high  electrical  conductivity,  for  example,  copper,  is 

45  formed  over  the  entire  peripheral  surface  of  the 
cylindrical  wall  34  to  cover  a  region  of  the  surface 
to  at  least  a  height  to  which  the  submarine  optical 
cable  10  will  reach  when  accommodated  in  the 
cable  tank  30. 

50  In  the  illustrated  embodiment,  although  a  metal 
cover  is  not  formed  on  the  peripheral  wall  32a  of 
the  central  column  32,  such  a  metal  cover  may  be 
formed  thereon  instead  of  providing  the  metal  cov- 
er  38  on  the  cylindrical  wall  34.  In  addition,  metal 

55  covers  38  may  be  also  provided  on  the  peripheral 
wall  32a  of  the  central  column  32  and  on  the 
cylindrical  wall  34.  Further,  such  a  metal  cover  may 
be  provided,  for  example,  inside  the  side  wall  34, 
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but  adjacent  to  a  surface  thereof. 
The  long  submarine  optical  cable  10  is  accom- 

modated  in  the  annular  space  31  of  the  cable  tank 
30  constructed  as  mentioned  above  in  such  a  man- 
ner  that  the  cable  10  is  first  spirally  wound  on  the 
bottom  wall  36  from  outside  to  inside,  then  spirally 
wound  on  the  thus-formed  first  layer  from  outside 
to  inside,  and  then  wound  successively,  in  the 
same  manner,  to  form  a  coil  of  the  submarine 
optical  cable  10  consisting  of  a  plurality  of  spirally 
coiled  layers  thereof.  Accordingly,  the  submarine 
optical  cable  10  having  a  length,  for  example,  of 
several  hundred  kilometers  or  more,  is  stored  and 
kept  in  the  cable  tank  30  until  removed  therefrom 
to  construct  a  submarine  optical  cable  system  un- 
der  the  sea. 

During  the  process  for  accommodating  the 
submarine  optical  cable  10  in  the  cable  tank  30,  or 
before  submarine  optical  cable  10  is  accommo- 
dated  therein,  the  optical  repeaters  12  are  con- 
nected  to  the  submarine  optical  cable  10  at  pre- 
determined  intervals,  for  example,  every  50  km.  As 
schematically  shown  in  Fig.  2,  the  optical  repeater 
12  connected  to  the  cable  10  is  drawn  out  of  the 
annular  space  31  and  kept  adjacent  thereto. 

Figure  3  schematically  illustrates  a  principle  of 
the  optical  cable  storing  method  according  to  the 
present  invention.  It  will  be  understood  that  the 
metal  plate  or  cover  38  serves  as  a  secondary  coil, 
as  will  be  described  below  in  detail. 

Since  the  long  submarine  optical  cable  10  is 
spirally  wound  as  a  coil  and  stored  in  the  cable 
tank  30  as  mentioned  above  with  reference  to  Fig. 
2,  even  if  an  extreme  change  of  current  occurs  due 
to  a  sudden  power  peak  with  appears  when,  for 
example,  an  electrical  power  (constant  voltage  at  a 
few  Amperes)  is  supplied  to  the  optical  cable  10,  or 
when  the  cable  10  is  disconnected  during  the  sup- 
ply  of  electrical  power,  the  generation  of  an  in- 
duced  high  voltage  in  the  optical  cable  10  is  pre- 
vented  due  to  a  mutual  inductance  between  the 
secondary  coil  of  the  metal  cover  38  and  the  coiled 
optical  cable  10.  Therefore,  damage  to  the  optical 
repeater  12  or  the  like  connected  to  the  submarine 
optical  cable  10  due  to  a  surge  of  high  voltage 
electrical  power  is  effectively  prevented. 

Figure  4  is  a  schematic  diagram  of  a  second 
embodiment  according  to  the  present  invention,  in 
which  a  conductive  cable  40  is  disposed  in  the 
cable  tank  30  and,  preferably,  spirally  wound  to- 
gether  with  the  submarine  optical  cable  10;  one 
end  of  the  conductive  cable  40  being  connected  to 
the  other  end  thereof  to  form  a  secondary  coil. 
Thus,  the  generation  of  an  induced  high  voltage  in 
the  optical  cable  10  is  prevented  due  to  a  mutual 
inductance  between  the  conductive  cable  40  and 
the  submarine  optical  cable  10,  in  the  same  man- 
ner  as  in  the  previous  embodiment.  Therefore,  an 

effect  of  preventing  the  generation  of  an  induced 
high  voltage  is  further  improved  by  adding  such  a 
conductive  cable  40  spirally  wound  together  with 
the  optical  cable  10  in  the  cable  tank  30  having  the 

5  structure  shown  in  Fig.  2.  The  length  and  material, 
etc.,  of  the  conductive  cable  40  are  not  particularly 
limited. 

Figure  5  is  a  cross-sectional  view  of  a  third 
embodiment  according  to  the  present  invention,  in 

io  which  the  cable  tank  30  has  an  annular  storing 
space  31,  a  central  vertical  column  32,  and  a 
cylindrical  peripheral  wall  34.  In  this  embodiment,  a 
metal  cover  42  is  provided  on  the  peripheral  wall 
32a  of  the  central  column  32.  In  Fig.  5,  the  portions 

is  of  the  optical  cable  10  indicated  by  blank  circles 
are  wound  in  the  clockwise  direction  (right-turn), 
and  the  portions  indicated  by  hatched  circles  are 
wound  in  the  counterclockwise  direction  (left-turn). 

In  this  embodiment,  as  illustrated  in  Fig.  5,  the 
20  submarine  optical  cable  10  is  stored  in  the  cable 

tank  30  in  such  a  manner  that  the  optical  cable  10 
is  first  spirally  wound  on  the  bottom  wall  36  of  the 
cable  tank  30  in  one  direction  to  form  a  first  planar 
coil  layer,  and  then  the  optical  cable  10  is  wound  in 

25  the  other  direction  to  form  a  second  planar  coil 
layer.  Thus,  a  plurality  of  planar  coil  layers  with  left 
and  right-turns  repeated  alternately  are  stacked  in 
the  cable  tank  30.  Preferably,  an  even  number  of 
layers  are  stacked  in  the  cable  tank  30  in  such  a 

30  manner  that  the  number  of  left-turn  layers  is  the 
same  as  the  number  of  right-turn  layers. 

Figure  6  is  a  plan  view  of  the  embodiment 
shown  in  Fig.  5.  The  optical  repeaters  12  are  not 
illustrated  in  Figs.  5  and  6,  but  are  arranged  out- 

35  side  of  the  cable  tank  30,  as  mentioned  herein- 
before.  As  shown  in  Fig.  6,  preferably  the  optical 
cable  10  is  spirally  wound  in  one  direction  from  the 
outside  to  inside,  then  drawn  to  the  outside  to 
change  the  winding  direction  thereof  as  shown  at 

40  10a,  and  spirally  wound  again  in  the  other  direction 
from  the  outside  to  inside,  or  vice  versa. 

According  to  the  third  embodiment,  as  the  sub- 
marine  optical  cable  10  is  stored  in  the  cable  tank 
30  in  such  a  manner  that  the  left  and  right-turns  are 

45  repeated  layer  by  layer,  the  self-inductance  pro- 
duced  in  the  left-turn  and  right-turn  layers  of  cable 
is  counterbalanced,  so  that  the  total  self-inductance 
becomes  substantially  zero.  Therefore,  even  if  a 
sudden  power  peak  appears  when  electrical  power 

50  (constant  voltage  at  a  few  Amperes)  is  supplied, 
when,  for  example,  a  transmission  test  is  con- 
ducted,  or  even  if  the  cable  10  is  cut  or  discon- 
nected,  an  induced  high  voltage  due  to  self-induc- 
tance  does  not  appear  and,  therefore,  damage  to 

55  the  optical  repeaters  12  or  the  like  connected  to 
the  submarine  optical  cable  10  is  effectively  pre- 
vented. 
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The  winding  of  the  submarine  optical  cable  10 
may  be  such  that  the  left  and  right-turns  are  re- 
peated  one  layer  by  one  layer,  as  illustrated  in  Fig. 
7A,  or  repeated  every  several  layers  in  such  a 
manner  that  the  first  several  layers  of  cable  are 
wound  in  the  same  direction  and  the  second  sev- 
eral  layers  of  cable  are  wound  in  the  other  direc- 
tion,  as  illustrated  in  Fig.  7B.  In  this  case,  prefer- 
ably  the  number  of  layers  having  left  and  right- 
turns  is  substantially  the  same.  In  the  several  lay- 
ers  in  which  the  optical  cable  10  is  wound  in  the 
same  direction,  preferably  the  cable  10  is  spirally 
wound  from  outside  to  inside  and  then  inside  to 
outside,  alternately.  In  all  cases,  the  coiled  optical 
cable  10  must  be  stored  in  the  cable  tank  30  in 
such  a  way  that  the  total  number  of  layers  having 
left  and  right-turns  is  substantially  the  same. 

Figure  8  is  a  schematic  illustration  of  a  fourth 
embodiment  according  to  the  present  invention,  in 
which  a  plurality  of  cable  tanks  30a,  30b  are 
situated  adjacent  to  each  other  in  the  vicinity  of  the 
sea  shore,  or  on  board  a  ship.  The  submarine 
optical  cable  10  is  stored  in  these  cable  tanks  30a, 
30b  in  turn,  in  such  a  manner  that  the  cable  10 
is  wound  in  one  direction,  e.g.,  left-turn,  in  the  tank 
30a  (and  30c)  and  in  the  other  direction,  e.g.,  right- 
turn,  in  the  tank  30b  (and  30d).  Preferably,  the 
number  of  cable  tanks  30  having  the  cable  10 
wound  in  left  and  right-turns  is  substantially  the 
same.  In  this  embodiment,  the  self-inductance  pro- 
duced  in  the  cable  in  the  left-turn  tank  30a  (and 
30c)  and  the  right-turn  tank  30b  (and  30d)  is  coun- 
terbalanced,  in  the  same  manner  as  in  the  previous 
embodiment. 

Figure  9  is  a  cross-sectional  view  of  an  em- 
bodiment  of  the  submarine  optical  cable  10  having 
a  shielded  cable  structure,  which  is  capable  of 
preventing  a  generation  of  an  induction  high  volt- 
age  when  a  sudden  current  change  occurs  in  the 
optical  cable  10.  That  is,  if  the  shielding  of  the 
cable  10  is  connected  to  the  ground,  the  high 
voltage  induced  due  to  the  inductance  of  the  coiled 
cable  10  can  be  returned  to  the  ground.  Also,  if  the 
shielding  of  the  cable  10  is  used  to  return  supplied 
electrical  power  to  the  ground,  this  shield  can  be 
used  as  a  reverse  wound  secondary  coil,  to  coun- 
terbalance  the  induced  magnetic  field  therewith. 

In  Fig.  9,  the  cable  10  comprises  an  optical 
fiber  unit  22  including  a  central  core  24  made  of 
copper,  and  a  plurality  of  optical  fiber  cables  26 
spacedly  arranged  around  the  central  core  24,  and 
silicone  rubber  28  filled  and  solidified  around  the 
central  core  24  and  fiber  cables  26.  The  inner  and 
outer  cylindrical  aluminium  layers  50  and  52  con- 
stitute  an  electrical  power  supply  system  and  high- 
tension  resistant  cables  54  are  disposed  there- 
between.  On  the  outside  of  the  aluminium  layer  52 
is  provided  a  polyethylene  layer  56,  which  is  cov- 

ered  by  a  metal  shield  layer  58,  which,  in  turn,  is 
covered  by  an  outer  layer  60  made,  for  example,  of 
polyethylene.  The  metal  shield  layer  58  can  be 
used  as  a  conductive  cable  as  mentioned  above. 

5  In  the  embodiments  described  above,  prefer- 
ably  the  cable  tank  30  storing  the  optical  cable  10 
is  filled  with  sea  water.  If  the  cable  tank  30  is 
situated  in  the  vicinity  of  the  sea  shore  or  on  board 
a  ship,  large  quantities  of  sea  water  can  be  rela- 

io  tively  easily  obtained.  When  the  cable  tank  30  is 
filled  with  sea  water,  a  part  of  the  induced  current 
due  to  the  self  induction  of  the  cable  10  is  effec- 
tively  dissipated  in  the  sea  water,  so  that  the  volt- 
age  generated  in  the  optical  cable  10  is  advanta- 

15  geously  reduced. 

Claims 

1.  A  method  of  storing  a  submarine  optical  cable 
20  (10)  provided  with  optical  repeaters  (12)  and 

the  like  at  predetermined  intervals,  in  such  a 
manner  that  said  optical  cable  is  spirally 
wound  as  a  coil  in  a  cable  tank  (30), 

said  cable  tank  having  a  wall  (34)  which 
25  defines  at  least  a  part  of  a  cable  storing  space 

(31)  in  which  said  cable  is  accommodated  and 
which  is  parallel  to  the  axis  of  said  coiled 
optical  cable,  characterized  in  that  it  further 
includes  the  provision  of  a  metal  plate  (38) 

30  forming  a  complete  or  closed  loop  along  and 
covering  the  entire  peripheral  region  of  said 
wall. 

2.  A  method  as  set  forth  in  claim  1  ,  wherein  said 
35  tank  (30)  is  filled  with  sea  water. 

3.  A  method  as  set  forth  in  claim  1,  wherein  a 
conductive  cable  is  spirally  wound  together 
with  said  submarine  optical  cable  (10)  and 

40  respective  ends  of  said  conductive  cable  are 
connected  to  each  other. 

4.  A  method  as  set  forth  in  claim  1  ,  wherein  said 
optical  cable  (10)  is  spirally  wound  in  one 

45  direction  and  then  in  the  other  direction,  al- 
ternately. 

5.  A  method  as  set  forth  in  claim  4,  wherein  said 
optical  cable  (10)  is  spirally  wound  to  form  a 

50  plurality  of  planar  coil  layers  (10a)  and  the 
winding  direction  of  the  optical  cable  is 
changed,  alternately,  layer  by  layer. 

6.  A  method  as  set  forth  in  claim  4,  wherein  said 
55  optical  cable  (10)  is  spirally  wound  to  form  a 

plurality  of  planar  coil  layers  (10a)  and  the 
winding  direction  of  the  optical  cable  is 
changed,  alternately,  every  several  layers. 

5 
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7.  A  method  as  set  forth  in  claim  1  ,  wherein  said 
optical  cable  is  spirally  wound  as  a  coil  in  each 
of  a  plurality  of  cable  tanks  (30),  and  wherein 
the  winding  direction  of  the  optical  cable  is 
reversed,  alternately,  in  each  of  said  cable 
tanks  (30). 

8.  A  method  as  set  forth  in  any  one  of  claims  1  to 
7,  wherein  said  submarine  optical  cable  (10)  is 
provided  with  a  metal  shielding  layer. 

9.  A  cable  tank  (30)  for  storing  a  submarine  op- 
tical  cable  (10)  provided  with  optical  repeaters 
(12)  and  the  like  at  predetermined  intervals 
thereof,  in  such  a  manner  that  said  optical 
cable  is  spirally  wound  as  a  coil  in  a  cable 
tank,  said  cable  tank  having  a  central  vertical 
column  (32),  a  peripheral  side  wall  (34)  and  a 
bottom  wall  (36)  which  define  an  annular  cable 
storing  space  (31)  therebetween  in  which  said 
optical  cable  is  accommodated,  characterized 
in  that  a  metal  plate  (38)  forming  a  complete  or 
closed  loop  is  provided  along  and  covering  the 
entire  peripheral  region  of  said  side  wall  (34) 
and/or  said  vertical  column  (32). 

10.  A  cable  tank  as  set  forth  in  claim  9,  wherein 
said  central  vertical  column  (32),  said  periph- 
eral  side  wall  (34)  and  said  bottom  wall  (36) 
are  constructed  of  reinforced  concrete. 

11.  A  cable  tank  as  set  forth  in  claim  10,  wherein 
said  metal  plate  cover  (38)  is  provided  on  a 
surface  of  at  least  one  of  said  side  wall  (34) 
and  vertical  column  (32). 

12.  A  cable  tank  as  set  forth  in  claim  10,  wherein 
said  metal  plate  cover  (38)  is  formed  inside  at 
least  one  of  said  side  wall  (34)  and  said  verti- 
cal  column  (32)  but  adjacent  to  a  surface 
thereof. 

Patentanspruche 

(38)  umfaBt,  die  eine  vollstandig  geschlossene 
Schleife  entlang  der  gesamten  Umrangsregion 
der  Wand  ausbildet  und  diese  bedeckt. 

5  2.  Verfahren  nach  Anspruch  1,  bei  dem  der  Be- 
halter  (30)  mit  Meerwasser  gefullt  wird. 

3.  Verfahren  nach  Anspruch  1  ,  bei  dem  ein  leitfa- 
higes  Kabel  zusammen  mit  dem  optischen  Un- 

io  terseekabel  (10)  spiralfrormig  gewickelt  wird 
und  jeweilige  Enden  des  leitfahigen  Kabels 
miteinander  verbunden  werden. 

4.  Verfahren  nach  Anspruch  1  ,  bei  dem  das  opti- 
15  sche  Kabel  (10)  abwechselnd  in  eine  Richtung 

und  dann  in  die  andere  Richtung  spiralformig 
gewickelt  wird. 

5.  Verfahren  nach  Anspruch  4,  bei  dem  das  opti- 
20  sche  Kabel  (10)  spiralfrormig  gewickelt  wird, 

urn  eine  Mehrzahl  ebener  Spulenschichten 
(10a)  zu  bilden  und  die  Wickelrichtung  des 
optischen  Kabels  abwechselnd  Schicht  fur 
Schicht  geandert  wird. 

25 
6.  Verfahren  nach  Anspruch  4,  bei  dem  das  opti- 

sche  Kabel  (10)  spiralfrormig  gewickelt  wird, 
urn  eine  Mehrzahl  ebener  Spulenschichten 
(10a)  zu  bilden  und  die  Wickelrichtung  des 

30  optischen  Kabels  abwechselnd  jeweils  nach 
mehreren  Schichten  geandert  wird. 

7.  Verfahren  nach  Anspruch  1  ,  bei  dem  das  opti- 
sche  Kabel  in  jedem  von  einer  Mehrzahl  von 

35  Kabelbehaltern  (30)  spiralformig  zu  einer  Spule 
gewickelt  wird  und  bei  dem  die  Wicklungsrich- 
tung  des  optischen  Kabels  abwechselnd  in  je- 
dem  Kabelbehalter  (30)  umgekehrt  wird. 

40  8.  Verfahren  nach  einem  der  Anspruche  1  bis  7, 
bei  dem  das  optische  Unterseekabel  (10)  mit 
einer  metallischen  Abschirmschicht  versehen 
wird. 

45  9.  Kabelbehalter  (30)  zum  Lagern  eines  optischen 
Unterseekabels  (10),  das  mit  optischen  Ver- 
starkern  (12)  und  dergleichen  in  vorbestimm- 
ten  Intervallen  versehen  ist,  in  solch  einer  Wei- 
se,  dal3  das  optische  Kabel  wie  eine  Spule 

50  spiralformig  gewickelt  ist,  wobei  der  Kabelbe- 
halter  eine  zentrale  vertikale  Saule  (32),  eine 
Umfangsseitenwand  (34)  und  eine  Bodenwand 
(36)  aufweist,  welche  einen  ringformigen  Ka- 
bellagerraum  (31)  dazwischen  begrenzen,  in 

55  welchem  das  optische  Kabel  untergebracht  ist, 
dadurch  gekennzeichet,  dal3  eine  Metallplatte 
(38)  vorgesehen  ist,  die  eine  vollstandige,  ge- 
schlossene  Schleife,  entlang  der  gesamten 

1.  Verfahren  zum  Lagern  eines  optischen  Unter-  45 
seekabels  (10),  das  mit  optischen  Verstarkern 
(12)  und  dergleichen  in  vorbestimmten  Interval- 
len  versehen  ist,  in  solcher  weise,  dal3  das 
optische  Kabel  wie  eine  Spule  in  einen  Kabel- 
behalter  (30)  spiralfrormig  gewickelt  wird,  wo-  50 
bei 

der  Kabelbehalter  eine  Wand  (34)  auf- 
weist,  welche  zumindest  einen  Teil  eines  Ka- 
bellagerraumes  (31)  festlegt,  in  welchem  das 
Kabel  untergebracht  wird  und  welche  parallel  55 
zu  der  Achse  des  gewickelten  optischen  Ka- 
bels  ist,  dadurch  gekennzeichnet,  dal3  es  zu- 
satzlich  die  Bereitstellung  einer  Metallplatte 
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Umfangsregion  der  Seitenwand  (34)  und/oder 
der  vertikalen  Saule  (32)  bildet  und  diese  be- 
deckt. 

10.  Kabelbehalter  nach  Anspruch  9,  bei  dem  die 
zentrale  vertikale  Saule  (32),  die  Umfangssei- 
tenwand  (34)  und  die  Bodenwand  (36)  aus 
armiertem  Beton  gebaut  sind. 

11.  Kabelbehalter  nach  Anspruch  10,  bei  dem  die 
Metallplattenabdeckung  (38)  auf  einer  Oberfla- 
che  von  mindesten  entweder  der  Seitenwand 
(34)  oder  der  vertikalen  Saule  (32)  vorgesehen 
ist. 

12.  Kabelbehalter  nach  Anspruch  10,  bei  dem  die 
Metallplattenabdeckung  (38)  auf  der  Innenseite 
von  mindesten  entweder  Seitenwand  (  34  ) 
oder  der  vertikalen  Saule  (32),  aber  benachbart 
zu  einer  Oberflache  davon,  vorgesehen  ist. 

Revendicatlons 

1.  Procede  de  stockage  d'un  cable  optique  sous- 
marin  (10)  equipe  de  repetiteurs  optiques  (12) 
et  similaires  a  intervalles  predetermines,  d'une 
maniere  telle  que  ledit  cable  optique  soit  en- 
roule  en  spirale  sous  la  forme  d'un  bobinage 
dans  un  reservoir  a  cable  (30), 

-  ledit  reservoir  a  cable  possedant  une  pa- 
roi  (34)  qui  definit  au  moins  une  partie 
d'un  espace  (31)  de  stockage  de  cable 
dans  lequel  ledit  cable  est  regu,  et  qui 
est  parallele  a  I'axe  dudit  cable  optique 
bobine,  caracterise  en  ce  qu'il  comprend 
en  outre  la  provision  d'une  plaque  metal- 
lique  (38)  formant  une  boucle  complete 
ou  fermee  situee  le  long  de  la  region 
peripherique  entiere  de  ladite  paroi  et 
couvrant  ladite  region. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
ledit  reservoir  (30)  est  rempli  d'eau  de  mer. 

3.  Procede  selon  la  revendication  1,  dans  lequel 
on  enroule  en  spirale  un  cable  conducteur 
ensemble  avec  ledit  cable  optique  sous-marin 
(10),  et  on  connecte  I'une  a  I'autre  les  extremi- 
tes  respectives  dudit  cable  conducteur. 

4.  Procede  selon  la  revendication  1,  dans  lequel 
ledit  cable  optique  (10)  est  enroule  en  spirale 
dans  une  direction  et  ensuite  dans  I'autre  di- 
rection,  en  alternance. 

5.  Procede  selon  la  revendication  4,  dans  lequel 
ledit  cable  optique  (10)  est  enroule  en  spirale 
afin  de  former  une  pluralite  de  couches  bobi- 

nees  planes  (10a)  et  la  direction  d'enroulement 
du  cable  optique  est  changee  en  alternance 
couche  par  couche. 

5  6.  Procede  selon  la  revendication  4,  dans  lequel 
ledit  cable  optique  (10)  est  enroule  en  spirale 
afin  de  former  une  pluralite  de  couches  bobi- 
nees  planes  (10a)  et  la  direction  d'enroulement 
du  cable  optique  est  modifiee  en  alternance 

io  tous  les  groupes  de  plusieurs  couches. 

7.  Procede  selon  la  revendication  1,  dans  lequel 
ledit  cable  optique  est  enroule  en  spirale  sous 
la  forme  d'un  bobinage  dans  chaque  reservoir 

15  d'une  pluralite  de  reservoirs  a  cables  (30),  et 
dans  lequel  la  direction  d'enroulement  du  ca- 
ble  optique  est  inversee  en  alternance  dans 
chacun  desdits  reservoirs  a  cables  (30). 

20  8.  Procede  selon  I'une  quelconque  des  revendi- 
cations  1  a  7,  dans  lequel  ledit  cable  optique 
sous-marin  (10)  est  pourvu  d'une  couche  de 
blindage  metallique. 

25  9.  Reservoir  a  cable  (30)  pour  stacker  un  cable 
optique  sous-marin  (10)  pourvu  de  repetiteurs 
optiques  (12)  et  similaires  a  des  intervalles 
predetermines  dudit  cable,  d'une  telle  maniere 
que  ledit  cable  optique  est  enroule  en  spirale 

30  sous  la  forme  d'un  bobinage  dans  un  reservoir 
a  cable,  ledit  reservoir  a  cable  possedant  une 
colonne  verticale  centrale  (32),  une  paroi  late- 
rale  peripherique  (34),  et  une  paroi  de  fond 
(36)  qui  definissent  entre  elles  un  espace  an- 

35  nulaire  (31)  de  stockage  du  cable,  espace 
dans  lequel  ledit  cable  optique  est  loge,  carac- 
terise  en  ce  qu'il  est  prevu  une  plaque  metalli- 
que  (38)  formant  une  boucle  complete  ou  fer- 
mee,  le  long  de  la  region  peripherique  entiere 

40  de  ladite  paroi  laterale  (34)  et/ou  de  ladite 
colonne  verticale  (32),  et  couvrant  ladite  re- 
gion. 

10.  Reservoir  a  cable  selon  la  revendication  9, 
45  dans  lequel  ladite  colonne  verticale  centrale 

(32),  ladite  paroi  laterale  peripherique  (34)  et 
ladite  paroi  de  fond  (36)  sont  construites  en 
beton  arme. 

50  11.  Reservoir  a  cable  selon  la  revendication  10, 
dans  lequel  ladite  couverture  en  plaque  metal- 
lique  (38)  est  prevue  sur  une  surface  de  I'une 
au  moins  de  ladite  paroi  laterale  (34)  et  de 
ladite  colonne  verticale  (32). 

55 
12.  Reservoir  a  cable  selon  la  revendication  10, 

dans  lequel  ladite  couverture  en  plaque  metal- 
lique  (38)  est  formee  a  I'interieur  de  I'une  au 
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moins  de  ladite  paroi  laterale  (34)  et  de  ladite 
colonne  verticale  (32),  mais  adjacente  a  une 
surface  de  celle-ci. 
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