
European  Patent  Office  
^   ̂ ̂   ^  I   ̂ ̂    ̂ ̂    ̂ ̂   II  ̂    ̂ ̂   II  ̂    ̂ ̂    ̂ ̂    ̂ ̂    ̂ ̂    ̂ ̂   I  ̂  

Office  europeen  des  brevets  E P   0  8 4 0   4 2 1   A 1  

EUROPEAN  PATENT  A P P L I C A T I O N  

(43)  Date  of  publication:  (51)  |nt  CI  H02G  15/00,  H01  R  4 / 5 0  
06.05.1998  Bulletin  1998/19 

(21)  Application  number:  97660085.8 

(22)  Date  of  filing:  25.07.1997 

(84)  Designated  Contracting  States:  •  Teirikangas,  Hannu 
AT  BE  CH  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  MC  06100  Porvoo  (Fl) 
NL  PT  SE  •  Soderholm,  Henrik 
Designated  Extension  States:  06100  Porvoo  (Fl) 
LT  LV  •  Antikainen,  Tuomas 

06100  Porvoo  (Fl) 
(30)  Priority:  30.10.1996  Fl  964368 

(74)  Representative:  LEITZINGER  OY 
(71)  Applicant:  OY  SEKKO  AB  Ruoholahdenkatu  8 

06100  Porvoo  (Fl)  00180  Helsinki  (Fl) 

(72)  Inventors: 
•  Kokkonen,  Markku 

06100  Porvoo  (Fl) 

(54)  Cable  joint  box  or  cable  shoe  for  medium-voltage  cables  

(57)  The  invention  relates  to  a  cable  joint  box  or  ca- 
ble  shoe  for  medium-voltage  cables.  A  space  (10)  de- 
fined  by  a  housing  (1  )  contains  in  axial  sequence  a  multi- 
segment  spline  (2)  and  a  clamping  nut  (3)  therefor.  The 

spline  (2)  is  provided  with  a  space  (8)  defined  by  the 
spline  segments  for  receiving  and  securing  the  end  of  a 
cable.  The  clamping  nut  (3)  is  provided  with  a  central 
hole  (9)  as  an  axial  extension  to  said  space  (8)  defined 
by  the  spline  segments. 
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Description 

At  present,  the  cable  joints  and  cable  shoes  for  me- 
dium-voltage  cables  (3,6  kV  -  52  kV)  are  based  on  com- 
pressible  boxes  and  shoes.  Therefore,  each  lateral  sur- 
face  requires  a  separate  box  and,  in  addition,  individual 
clamping  jaws  are  required  for  individual  boxes.  During 
the  course  of  clamping  or  compression,  the  box  also  de- 
velops  burrs,  which  may  cause  partial  discharges  and 
destroy  the  joint  unless  such  burrs  are  ground  off.  Thus, 
the  burrs  must  be  ground  off.  However,  the  grinding  pro- 
duces  conductive  metal  particles,  which  are  problematic 
if  trapped  between  the  insulation  and  contraction  box  of 
a  cable  where  the  particles  may  produce  partial  dis- 
charges. 

An  object  of  the  invention  is  to  provide  a  cable  joint 
box  or  a  cable  shoe  for  coupling  a  medium-voltage  cable 
therewith  without  the  above-mentioned  drawbacks. 

This  object  is  achieved  by  means  of  the  invention 
on  the  basis  of  the  characterizing  features  set  forth  in 
the  annexed  claim  1.  The  non-independent  claims  set 
forth  preferred  embodiments  for  the  invention. 

One  exemplary  embodiment  of  the  invention  will 
now  be  described  in  more  detail  with  reference  made  to 
the  accompanying  drawing,  in  which 

fig.  1  shows  a  cable  joint  box  of  the  invention  in  an 
axial  section; 

fig.  2  shows  the  same  box  in  an  end  view  and 

fig.  3  shows  the  same  box  in  a  section  taken  along 
a  line  Ill-Ill  in  fig.  1. 

The  illustrated  cable  joint  box  comprises  a  tubular 
housing  1  provided  with  cavity  spaces  10,  which  are 
separated  by  a  central  partition  1  1  and  rotationally  sym- 
metrical  and  disposed  concentrically  relative  to  the  box 
housing  1.  Each  space  10  receives  a  multi-segment 
spline  2,  whose  outer  surface  has  an  angle  of  conver- 
gence  which  is  substantially  equal  to  the  angle  of  con- 
vergence  found  in  the  axial  central  area  of  the  cavity 
space  10.  The  space  10  has  its  outer  end  provided  with 
an  internal  thread  4  engaged  by  the  thread  of  a  clamping 
nut  3.  Between  the  spline  2  and  the  nut  3  is  a  washer  5, 
which  reduces  friction  between  the  spline  and  the  nut 
as  the  spline  2  is  forced  deeper  into  the  space  10  by 
turning  the  nut  3. 

The  clamping  nut  3  is  provided  with  a  central  hole 
9,  disposed  as  an  axial  extension  to  a  space  8  defined 
by  the  spline  segments.  The  spline  segments  separated 
by  gaps  7  only  join  each  other  at  the  narrower  end  of 
the  spline  2,  the  spline  segments  being  more  readily 
able  or  having  more  space  to  approach  each  other  at 
the  wider  end  of  the  spline  than  at  the  narrower  end 
thereof.  Hence,  an  end  piece  6  included  in  the  spline  is 
only  provided  with  small  webs,  whereby  the  spline  seg- 
ments  connect  to  each  other  and  whose  deformation  or 

rupture  enable  movement  of  the  spline  segments  to- 
wards  each  other  also  at  the  narrower  end  of  said  spline 
as  the  spline  2  is  pushed  deeper  into  the  space  1  0.  The 
angles  of  convergence  and  traveling  distance  of  the 

5  spline  2  may  vary  to  some  extent. 
In  order  to  provide  a  cable  joint,  the  ends  of  appro- 

priate  cables  are  pushed  through  the  hole  9  in  the  nut  3 
into  the  space  8,  defined  by  the  spline  segments  2  and 
located  concentrically  with  the  box  housing  1.  Turning 

10  of  the  clamping  nuts  3  forces  said  spline  2  deeper  with 
the  result  that  the  spline  segments  clamp  tightly  around 
the  cable  conductor. 

The  cable  shoe  only  differs  from  the  above-dis- 
cussed  joint  box  in  the  sense  that,  instead  of  a  spline 

is  joint  included  in  one  end,  the  housing  1  is  provided  with 
a  screw-joint  lug  for  connecting  the  cable  shoe  to  a  rail 
or  to  an  immobile  instrument  terminal. 

If  a  dismountable  spline  joint  is  required,  it  is  nec- 
essary  to  provide  a  gripping  collar  between  outer  end  of 

20  the  spline  2  and  inner  end  of  the  nut  3. 
A  joint  box  or  a  cable  shoe  operating  on  spline  prin- 

ciple  in  accordance  with  the  invention  offers  e.g.  the  fol- 
lowing  benefits: 

25  -  the  same  box  or  shoe  is  functional  on  a  variety  of 
cross-surfaces,  the  operating  range  depending  on 
the  angle  of  convergence  and  traveling  distance  of 
the  spline 
no  separate  clamping  tools  are  required 

30  -  no  grinding  of  the  box,  thus  no  harmful  metal  parti- 
cles 

provides  a  homogeneous  electric  field,  thus  no  par- 
tial  discharge  problem 

35  -  no  more  faults  resulting  from  incorrect  or  damaged 
clamping  tool  jaws  or  a  wrong  size  of  box 
stockpiles  are  reduced  as  the  same  box  is  function- 
al  over  a  plurality  of  cross-surfaces. 

40  Although  a  spline  engagement  functioning  on  a  cor- 
responding  principle  has  been  used  as  a  mechanical 
terminal  for  open  wiring,  it  has  not  been  applied  earlier 
for  providing  an  electrical  joint,  especially  on  medium- 
voltage  cables. 

45  The  invention  is  not  limited  to  the  above-discussed 
embodiment,  but  its  structural  configuration  may  vary  in 
several  ways.  For  example,  the  movement  of  a  spline 
can  be  effected,  not  by  a  thrust  screw  but  instead  by  a 
spline-pulling  clamping  means.  The  spline  can  be  de- 

so  signed  to  be  reducible  at  both  ends  thereof  by  alternate- 
ly  cutting  open  the  gaps  between  the  spline  segments 
at  both  ends  of  the  spline. 

1  .  A  cable  joint  box  or  cable  shoe  for  medium-voltage 
cables,  characterized  in  that  a  space  (10)  defined 

30 
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by  a  housing  (1  )  contains  in  axial  sequence  a  multi- 
segment  spline  (2)  and  a  clamping  element  (3) 
therefor,  and  that  the  spline  (2)  is  provided  with  a 
space  (8)  defined  by  the  spline  segments  for  receiv- 
ing  and  securing  the  end  of  a  cable.  5 

A  cable  joint  box  or  cable  shoe  as  set  forth  in  claim 
1  ,  characterized  in  that  the  clamping  element  com- 
prises  a  nut  (3),  provided  with  a  central  hole  (9)  as 
an  axial  extension  to  said  space  (8)  defined  by  the  10 
spline  segments. 

A  cable  joint  box  or  cable  shoe  as  set  forth  in  claim 
1  or  2,  characterized  in  that  the  space  (8)  defined 
by  the  spline  segments  is  located  concentrically  rel-  15 
ative  to  the  tubular  housing  (1  ). 

A  cable  joint  box  or  cable  shoe  as  set  forth  in  any 
of  claims  1  -3,  characterized  in  that  the  spline  seg- 
ments  separated  by  gaps  (7)  connect  to  each  other  20 
at  one  end  of  the  spline  (2)  or  alternately  at  both 
ends  of  the  spline. 

A  cable  joint  box  or  cable  shoe  as  set  forth  in  any 
of  claims  1  -4,  characterized  in  that  the  space  (1  0)  25 
defined  by  the  housing  is  cuneately  converging,  the 
angle  of  convergence  being  substantially  equal  to 
that  on  the  outer  surface  of  the  spline  (2). 

A  cable  joint  box  or  cable  shoe  as  set  forth  in  any  30 
of  claims  1-5,  characterized  in  that  between  the 
spline  (2)  and  the  clamping  element  (3)  is  a  washer 
(5)  for  reducing  friction  between  the  spline  and  the 
clamping  element. 
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