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(54)  Twisted  flat  cable 

(57)  A  power  cable  for  carrying  heavy  current  is 
shaped  as  a  flat  cable  (10)  which  can  be  folded  together 
and  retained  as  a  substantially  round  cable.  The  cable 
is  made  of  an  insulating  plastic  material,  in  which  a  plu- 
rality  of  parallel,  solid,  electric  conductors  (12)  are  em- 
bedded  at  regular  intervals.  The  cable  according  to  the 
invention  is  characterised  in  that  during  the  manufactur- 
ing  process  the  cable  is  subjected  to  a  deformation  in 
such  a  manner  that  the  flat  cable  has  assumed  the 
shape  of  a  cylindrical  spiral,  and  in  such  a  manner  that 
each  of  the  solid  conductors  of  the  cable  follows  a  cy- 
lindrical,  helical  course,  where  said  deformation  assists 
in  maintaining  a  helical  shape. 

The  resulting  cable  (10)  can  be  maintained  in  the 
coiled  state  by  the  spiralling  while  it  is  installed  in  a  build- 
ing.  When  a  piercing  module  is  to  be  mounted  on  the 
cable,  the  portion  of  the  cable  to  be  inside  the  piercing 
module  is  flattened  by  unfolding  the  spiralling. 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  734  030  A1 2 

Description 

The  present  invention  relates  to  a  power  cable  for 
carrying  heavy  current  and  shaped  as  a  flat  cable  which 
can  be  folded  and  retained  as  a  substantially  round  ca- 
ble,  said  cable  comprising  a  ribbon  of  an  insulating  ma- 
terial  which  surrounds  a  plurality  of  interspaced,  parallel, 
solid,  electric  conductors. 

GB  Patent  Application  No.  GB-A-2,241  ,374  de- 
scribes  a  folded  flat  elongate  structure,  and  more  spe- 
cifically  a  flat  cable  folded  over  where  the  conductors 
are  twisted  in  alternate  direction  of  twisting.  The  bi-di- 
rectionally  twisted  cable  is  formed  by  a  wavy  or  zigzag 
flat  cable,  where  the  zigzag  shape  represents  the  basis 
of  shaping  the  coiled  cable  with  two  directions  of  twist- 
ing.  The  publication  does  not  describe  how  the  flat  cable 
is  retained  in  its  closed  round  shape,  but  only  that  the 
flat  cable  shown  can  form  part  of  a  composite  coaxial 
cable  in  form  of  one  layer  among  several  layers.  The 
cable  is  a  low  power  and/or  optical  fibre  cable. 

DE-A-3,141  ,636  discloses  a  cable  in  which  at  least 
one  flat  cable  is  helically  wound  round  a  coaxial  cable 
forming  a  central  core  in  such  a  manner  that  the  flat  ca- 
ble  can  be  installed  with  the  advantages  obtained  by 
means  of  a  round  cable.  The  illustrated  type  of  cable 
can  include  a  high  number  of  conductors,  and  it  is  for 
instance  shown  as  a  cable  with  15  conductors  and  11 
conductors  intended  for  low  power  signals. 

Flat  cables  to  be  rolled  up  are  furthermore  de- 
scribed  inter  alia  in  international  Patent  Application  No. 
WO  90/08388.  Flat  cables  of  a  similar  type  have  also 
been  described  in  the  European  Patent  Applications 
Nos.  EP-A-0,257,855,  and  EP-A2-0,61  9,583,  and  in  the 
German  Patent  Specifications  Nos.  DE  3,417,400  C2, 
DE  3,921  ,032  A1  ,  DE  3,527,846  A1  ,  and  DE  3,527,847 
A1. 

It  is  furthermore  known  to  insert  flat  cables  and  bun- 
dles  of  conductors  and  cables  in  protective  sheaths  by 
the  so-called  zipper  technique,  i.e.  inserted  in  tubular 
sheaths  which  can  be  zipped  up  and  down  or  opened 
and  closed  in  another  manner. 

Round  cables  are  preferred  to  flat  cables  when  lay- 
ing  electric  cables  in  connection  with  electric  installa- 
tions  in  buildings,  inter  alia  because  it  is  easier  to  drill  a 
round  hole  than  to  produce  an  elongate  slit  for  a  flat  ca- 
ble  when  said  cable  is  to  pass  through  a  wall  or  a  hori- 
zontal  division.  Furthermore  it  is  much  easier  to  change 
the  direction  of  a  round  cable  than  of  a  flat  cable,  espe- 
cially  when  a  horizontal  change  follows  immediately  af- 
ter  a  vertical  change.  The  establishing  of  branches  for 
lamps  and  socket  outlets  involves,  however,  a  demand 
for  a  possibility  of  using  piercing  modules  structured  for 
flat  cables.  Accordingly,  a  demand  applies  for  a  flat  ca- 
ble  which  can  be  folded  into  a  substantially  round  cable, 
and  which  is  easy  to  open  and  roll  out  into  a  flat  shape 
over  a  short  length  of  the  cable  on  the  locations  where 
it  is  desired  to  mount  piercing  modules. 

The  object  of  the  invention  is  to  provide  a  cable  of 

the  above  type  which  is  folded  into  a  substantially  round 
cable,  which  is  easy  to  install  in  buildings  and  conse- 
quently  easy  to  use  for  installing  electrics,  which  is  easy 
to  operate  with  and  inexpensive  to  manufacture.  It  must 

5  be  possible  to  open  and  flatten  the  cable,  preferably 
without  necessitating  the  use  of  tools. 

According  to  the  invention  a  cable  of  the  above  type 
is  characterised  in  the  subject  matter  stated  in  the  char- 
acterising  clause  of  claim  1  . 

10  The  resulting  cable  is  retained  in  the  folded  state  by 
the  rigidity  of  the  solid  conductors  and  the  plastic  insu- 
lation,  and  at  the  same  time  the  cable  is  particularly  easy 
to  open  and  to  terminate. 

Af  urther  advantage  is  found  in  the  fact  that  it  is  easy 
is  to  remove  a  previously  performed  termination  and  to  re- 

store  the  original  shape  of  the  cable.  As  a  result,  the 
cable  need  not  be  discarded  in  connection  with  minor 
rebuilding  procedures. 

The  spiralling  is  preferably  performed  in  such  a 
20  manner  that  each  conductor  in  a  spiralled  cable  forms 

an  angle  of  approximately  20°  to  40°  with  the  central 
axis  of  the  cable. 

The  invention  is  explained  in  details  in  the  following 
based  on  some  embodiments  and  with  reference  to  the 

25  drawings,  in  which 

Figure  1  illustrates  a  preferred  embodiment  of  a  flat 
cable  according  to  the  invention  in  natural  size, 

30  Figure  2  is  a  sectional,  enlarged  view  through  the 
cable  of  Figure  1  in  the  unfolded  state, 

Figure  3  is  a  sectional,  enlarged  view  through  the 
cable  of  Figures  1  and  2  in  a  folded  state, 

35 
Figure  4  is  an  enlarged  view  of  a  second  embodi- 
ment  of  a  cable  according  to  the  invention,  and 

Figure  5  is  an  enlarged  view  of  the  cable  of  Figure 
40  4  in  the  folded  state. 

A  cable  1  0  according  to  the  invention  comprises  ac- 
cording  to  a  preferred  embodiment  a  plurality  (usually 
five)  of  solid  conductors  1  2  with  an  insulation  1  3,  cf.  Fig- 

45  ures  1  to  5.  The  insulation  1  3  is  surrounded  by  an  insu- 
lating  material  14  to  form  a  coherent  flexible  ribbon. 

According  to  the  invention  the  flexible  ribbon  may 
be  made  of  plastics,  and  during  the  manufacturing  proc- 
ess  it  is  folded  into  a  helical  shape,  preferably  in  such  a 

so  manner  that  the  cable  is  turned  one  turn  for  every  ap- 
proximately  100  to  1000  mm,  preferably  for  every  200 
to  600  mm,  and  especially  for  every  approximately  300 
mm,  in  case  of  a  cable  being  fully  insulated  for  operation 
and  intended  to  work  at  a  rated  voltage  of  220  volt  to  1 

55  kV  and  having  solid  conductors  of  a  square  of  2.5  mm2. 
Such  a  cable  may  be  provided  with  an  inner  and  outer 
insulation  which  result  in  a  final  ribbon  being  approxi- 
mately  40  mm  wide  and  approximately  6  mm  high.  In 

35 
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other  words,  when  considered  separately  the  diameter 
of  each  insulated  conductor  is  approximately  6  mm.  It 
is,  however,  within  the  scope  of  the  invention  to  use  a 
cable  of  other  dimensions.  It  is  for  instance  possible  to 
use  conductors  of  a  square  of  up  to  6  mm2. 

The  solid  conductors  and  the  strong  plastic  insula- 
tion  are  deformed  during  the  spiralling  in  such  a  manner 
that  the  cable  is  maintained  tightly  folded  up,  cf.  the 
cross  sections  of  the  cable  shown  in  Figures  3  and  5. 

The  criterion  of  the  choice  of  number  of  helical  wind- 
ings  per  length  un  it,  or  in  other  words  of  the  angle  formed 
by  each  conductor  with  the  central  axis  of  the  cable  is 
that  said  cable  must  be  wound  so  tightly  that  it  forms  a 
closed  surface  during  the  spiralling  process,  but  never- 
theless  so  loose  that  it  is  easy  to  turn  it  further  (increase 
the  number  of  turns  per  meter)  without  forming  a  second 
greater  spiral.  The  latter  feature  is  necessary  when  units 
are  to  be  mounted  on  the  completely  laid  cable,  which 
must  therefore  be  folded  out  and  flattened  over  a  por- 
tion.  The  flattening  procedure  implies  that  the  helical 
windings  of  the  adjacent  lengths  of  cable  can  be  ar- 
ranged  very  close  to  one  another. 

A  preferred  embodiment  of  the  spiralled  cable  ap- 
pears  from  Figure  1  ,  in  which  the  portions  21  and  24  of 
the  cable  are  shown  with  helical  windings,  and  the  por- 
tions  22  to  23  are  unfolded  and  provided  with  a  piercing 
module  25  (as  described  in  PCT/DK/94/00385,  where 
voltage  carrying  conductors  extend  from  said  module 
and  can  be  connected  to  various  plugs  and  plug  outlets). 
It  should  be  added  that  the  helical  windings  appearing 
from  Figure  1  are  arranged  more  close  to  the  adjacent 
inserted  piercing  module  because  the  unfolding  of  the 
portion  of  cable  to  be  flattened  for  the  mounting  of  the 
piercing  module  (or  another  device  to  be  mounted  on 
cables)  implies  that  said  helical  windings  of  the  adjacent 
portions  are  more  closely  arranged  because  the  adja- 
cent  portions  must  absorb  the  helical  winding  which  is 
pushed  aside  by  the  unfolding. 

The  resulting  cable  is  very  easy  to  open  and  to  ter- 
minate.  A  further  advantage  is  found  in  the  fact  that  it  is 
easy  to  remove  a  previously  performed  termination  and 
to  restore  the  cable  in  its  original  shape.  As  a  result,  the 
cable  need  not  be  discarded  in  connection  with  minor 
rebuildings. 

The  manufacture  of  the  cable  involves  the  following 
steps.  First  the  flat  cable  is  made  of  a  plurality  of  solid 
conductors  12,  onto  which  an  insulating  jacket  13  is  in- 
itially  applied  according  to  a  preferred  embodiment. 
Subsequently,  the  conductors  12  are  carried  in  parallel 
at  predetermined  mutual  distances  through  an  extruder 
which  provides  the  five  conductors  with  a  coherent  flat 
jacket  14  so  as  to  form  the  flat  cable. 

Afterthe  spiralling,  the  spiralled  cable  can  optionally 
be  provided  with  a  screen  and/or  an  inserted  corrugated 
drain  wire. 

The  electric  conductors  12  can  be  of  0.75  to  6  mm2 
and  typically  for  instance  of  a  diameter  of  approximately 
1  to  2  mm  and  be  surrounded  by  an  insulation  1  3  of  an 

outer  diameter  of  approximately  3  to  4  mm.  The  insulat- 
ed  conductors  are  then  further  coated  with  an  insulating 
plastics,  which  for  instance  can  be  of  a  thickness  of  from 
approximately  0.2  mm  to  approximately  3  mm  so  as  to 

5  form  a  coherent  ribbon.  It  must,  however,  be  understood 
that  the  invention  is  not  limited  to  the  illustrated  and  de- 
scribed  dimensions,  and  that  the  number  of  conductors 
for  instance  can  be  3,  4  or  5. 

In  the  second  embodiment  illustrated  in  Figures  4 
10  and  5,  the  insulated  conductors  12  have  the  same  di- 

mensions  as  above  and  are  spaced  the  same  mutual 
distances.  The  surrounding  plastics  14  forming  the  co- 
herent  ribbon  is  in  this  embodiment  somewhat  thinner 
than  the  ribbon  of  Figures  2  and  3.  The  resulting  cable 

is  is  particularly  easy  to  work  with  because  it  is  very  flexible 
and  easy  to  penetrate  by  means  of  a  cutting  contact 
means  in  connection  with  the  mounting  in  piercing  mod- 
ules.  In  addition,  the  cavity  inside  the  folded  cable  is 
larger  than  in  the  first  embodiment,  which  is  obvious 

20  from  a  comparison  of  Figures  3  and  5. 
The  cavity  30  at  the  centre  of  the  coiled  flat  cable 

1  0  can  remain  empty  or  may  be  used  for  carrying  a  data 
cable,  a  signal  cable  or  an  optical  fibre  cable.  The  cavity 
can  optionally  be  screened  on  the  inner  side,  or  the  said 

25  cables  may  be  inserted  in  a  screen.  The  cavity  can  op- 
tionally  be  filled  with  a  filler  string,  such  as  a  plastic 
string. 

One  or  more  of  the  insulating  electric  conductors  1  2 
can  be  provided  either  individually  or  all  together  with  a 

30  screen.  The  screen  can  be  folded/coiled/extruded/plait- 
ed  or  coated.  The  screen  can  be  accommodated  on  the 
inner  and/or  outer  side  seen  relative  to  the  folded  cable. 
Finally,  the  folded  flat  cable  can  optionally  be  surround- 
ed  by  an  extruded  jacket  cut  up  and  removed  on  the 

35  locations  where  access  is  desired  to  the  flat  cable. 
The  folded  cable  can  be  provided  with  auxiliary 

means,  such  as  rings,  resilient  means  or  ribbons  of  plas- 
tics  arranged  at  suitable  intervals  and  intended  to  assist 
in  maintaining  the  cable  pressed  into  its  round  shape. 

40 

Claims 

1  .  A  cable  for  carrying  power  current  and  shaped  as  a 
45  flat  cable  (10)  which  can  be  folded  and  retained  as 

a  substantially  round  cable,  where  the  cable  com- 
prises  a  ribbon  made  of  an  insulating  plastic  mate- 
rial  surrounding  a  plurality  of  parallel,  solid  electric 
conductors  (1  2)  at  a  mutual  distance,  characterised 

so  in  that  during  the  manufacturing  process  the  cable 
is  subjected  to  a  deformation  in  such  a  manner  that 
the  flat  cable  is  shaped  as  a  cylindrical  spiral,  and 
in  such  a  manner  that  each  of  the  solid  conductors 
of  the  cable  follows  a  cylindrical,  helical  course, 

55  where  the  deformation  implies  that  the  cable  main- 
tains  a  helical  shape  and  possesses  the  appear- 
ance/characteristics  of  a  round  cable. 

50 
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2.  A  cable  for  carrying  power  current  and  shaped  as  a 
flat  cable  (10)  which  can  be  folded  and  retained  as 
a  substantially  round  cable,  where  the  cable  com- 
prises  a  ribbon  made  of  an  insulating  plastic  mate- 
rial  surrounding  a  plurality  of  parallel,  solid,  electric  s 
conductors  (1  2)  at  a  mutual  distance,  characterised 
in  that  after  the  manufacturing  process  the  cable  is 
subjected  to  a  deformation  in  such  a  manner  that 
the  flat  cable  is  shaped  as  a  cylindrical  spiral,  and 
in  such  a  manner  that  each  of  the  solid  conductors  10 
of  the  cable  follows  a  cylindrical,  helical  course, 
where  the  deformation  implies  that  the  cable  main- 
tains  a  helical  shape  and  possesses  the  appear- 
ance/characteristics  of  a  round  cable. 

15 
3.  A  cable  as  claimed  in  claim  1  or  2,  characterised  in 

that  the  pitch  of  the  cylindrical  spiral  assumes  from 
100  to  1000  mm  per  rotation,  preferably  between 
200  and  600  mm,  and  especially  between  approxi- 
mately  250  and  400  mm  per  rotation.  20 

4.  A  cable  as  claimed  in  claim  1  or  2,  characterised  in 
that  each  conductor  in  the  cable  forms  an  angle  of 
approximately  15°  to  45°,  preferably  approximately 
20°  to  40°,  and  especially  approximately  25°  to  35°,  25 
especially  approximately  28°  to  32°  with  the  central 
axis  of  the  cable. 

5.  A  cable  as  claimed  in  claim  1  ,  2  or  3,  characterised 
in  that  the  spiralling  is  supported  by  auxiliary  30 
means,  such  as  circumferential  ribbons  of  plastics 
or  resilient  materials,  connectable  ring-forming 
means  and  the  like,  said  auxiliary  means  being  ca- 
pable  of  surrounding  and  holding  together  the  spi- 
ralled  cable.  35 

6.  A  cable  as  claimed  in  one  or  more  of  the  preceding 
claims  1  to  5,  characterised  in  that  an  inner  (not 
shown)  and/or  outer  screen  is  provided. 

7.  A  cable  as  claimed  in  claim  6,  characterised  in  that 
the  screen  is  folded,  wound,  extruded,  braided  or 
coated. 

45 
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