
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number  :  0  597   71  7  A 2  

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

©  Application  number  :  93309038.3 

@  Date  of  filing  :  11.11.93 

©  int.  ci.5:  G01R  27/02,  G01R  3 1 / 0 2  

©  Priority:  12.11.92  JP  84677/92  U 

@  Date  of  publication  of  application  : 
18.05.94  Bulletin  94/20 

@  Designated  Contracting  States  : 
DE  FR  GB 

©  Applicant  :  Sumitomo  Wiring  Systems,  Ltd. 
1-14,  Nishisuehiro-cho 
Yokkaichi-shi  Mie-ken  (JP) 

(72)  Inventor  :  Murakami,  Yukio,  c/o  Sumitomo 
Wiring  Systems,  Ltd. 
1-14,  Nishisuehiro-cho 
Yokkaichi-shi,  Mie-ken  (JP) 
Inventor  :  Watanabe,  Yuji,  c/o  Sumitomo 
Wiring  Systems,  Ltd. 
1-14,  Nishisuehiro-cho 
Yokkaichi-shi,  Mie-ken  (JP) 

@  Representative  :  Spall,  Christopher  John 
BARKER,  BRETTELL  &  DUNCAN  138  Hagley 
Road 
Edgbaston  Birmingham  B16  9PW  (GB) 

©  Apparatus  for  measuring  a  resistance  of  a  high  tension  resistance  electrical  cable. 
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©  This  invention  aims  to  provide  a  resistance- 
measuring  apparatus  26  for  a  high  tension  resi- 
stance  electrical  cable  8,  which  prevents  a 
measured  value  of  resistance  from  being  dis- 
persed.  The  apparatus  includes  contact  pieces 
31  and  34  made  of  a  conductive  elastic  material. 
The  contact  pieces  contact  at  the  opposite 
sides  with  a  resistance  conductor  10  exposed 
from  the  high  tension  resistance  electrical  cable 
8  by  stripping  its  sheath  outer  layer.  Upon 
measuring  a  resistance  of  the  cable  8,  the 
pieces  31,  34  clamp  and  press  the  resistance 
conductor  1  0  at  opposite  sides  thereof. 
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This  invention  relates  to  an  apparatus  for  meas- 
uring  a  resistance  of  a  high  tension  resistance  electri- 
cal  cable  to  be  used  in  an  ignition  cable  or  the  like  for 
an  automobile  or  the  like. 

Heretofore,  there  has  been  known  a  coil  type 
high  tension  resistance  electrical  cable  as  an  ignition 
cable  to  be  used  in  an  ignition  circuit  of  an  automobile 
engine.  For  convenience  of  explanation,  a  conven- 
tional  typical  coil  type  high  tension  resistance  electri- 
cal  cable  will  be  described  with  reference  to  FIG.  4. 
FIG.  4  is  a  perspective  view  illustrating  a  prior  high 
tension  resistance  electrical  cable  8  a  part  of  which  is 
exposed.  As  shown  in  FIG.  8,  the  high  tension  resis- 
tance  electrical  cable  8  comprises  a  strand  like  fiber 
1  such  as  a  glass  fiber,  polyamid  fiber,  etc.,  a  coil  core 
layer  2  which  covers  the  strand  like  fiber  with  a  syn- 
thetic  resin  such  as  a  silicone  resin  or  the  like,  a  re- 
sistance  wire  3  made  of  a  metal  wire  such  as  a  nickel- 
chromium  resistance  wire  or  the  like  which  is  spirally 
wound  around  the  coil  core  layer  2  in  its  longitudinal 
direction,  a  conductive  silicone  rubber  layer  4  which 
covers  the  resistance  wire  3,  an  insulation  layer  5 
made  of  a  synthetic  rubber  or  the  like  which  covers 
the  layer  4,  a  net  6  made  of  a  glass  fiber  which  is  pro- 
vided  on  the  outer  face  of  the  insulation  layer  5,  and 
a  sheath  layer  7  made  of  a  silicone  rubber  or  the  like 
which  covers  the  net  6  (see  Japanese  Patent  Public 
Disclosure  No.  60-3809  (1985)). 

A  resistance  conductor  10  is  constituted  of  the 
strand  like  fiber  1,  coil  core  layer  2,  resistance  wire 
and  conductive  silicone  rubber  layer  4  while  a  sheath 
outer  layer  11  which  covers  the  resistance  conductor 
10  is  constituted  of  the  insulation  layer  5,  net  6,  and 
sheath  layer  7. 

For  convenience  of  explanation,  examination  of 
whether  the  high  tension  resistance  electrical  cable  8 
has  a  predetermined  resistance  suitable  for  use  as  an 
ignition  cable  is  described  below  with  reference  to 
FIGS.  5  and  6. 

FIG.  5  is  a  front  side  elevation  view  of  a  prior  re- 
sistance-measuring  apparatus  and  FIG.  6  is  a  partial- 
ly  enlarged  view  of  the  apparatus  shown  in  FIG.  5, 
which  shows  another  operating  position. 

The  resistance  examination  of  the  high  tension 
resistance  electrical  cable  8  comprises  the  steps  of: 
cutting  the  cable  8  fed  successively  from  a  stock  drum 
or  the  like  into  a  given  length;  stripping  the  sheath 
outer  layer  11  from  the  cable  8  at  the  opposite  ends; 
electrically  connecting  the  exposed  resistance  con- 
ductor  10  to  the  resistance-measuring  apparatus  at 
the  opposite  ends;  and  measuring  a  resistance  of  the 
cable  8. 

The  resistance-measuring  apparatus,  as  shown 
in  FIG.  5,  comprises  a  bed  14,  a  stationary  copper 
plate  15  fixed  on  the  bed  14  for  contacting  with  the 
resistance  conductor  10,  a  movable  copper  plate  16 
attached  to  a  raising  and  lowering  means  18  above 
the  stationary  copperplate  15  for  contacting  with  the 

resistance  conductor  10,  and  a  resistance  meter  17 
electrically  connected  to  the  stationary  copper  plates 
15  (one  of  them  is  not  shown  in  FIG.  5). 

The  raising  and  lowering  means  18  is  an  air  cy- 
5  linder  or  the  like,  which  is  supported  on  the  bed  and 

raises  and  lowers  the  movable  copper  plate  16  within 
a  given  range  through  a  buffer  mechanism  not  shown. 

When  exposed  resistance  conductor  10  is  guided 
at  a  given  position  between  the  stationary  copper 

10  plate  15  and  the  movable  copper  plate  16,  the  air  cy- 
linder  18  is  actuated  to  lower  the  movable  copper 
plate  16,  the  resistance  conductor  10  is  clamped  be- 
tween  the  plates  15  and  16.  Then,  the  pair  of  station- 
ary  copper  plates  15  are  electrically  connected  to 

15  each  other  through  the  resistance  conductor  10  and 
thus  the  resistance  meter  17  measures  the  resis- 
tance  of  the  resistance  conductor  10. 

However,  according  tothe  prior  resistance-meas- 
uring  apparatus,  since  the  copper  plates  15  and  16 

20  clamp  the  resistance  conductor  1  0  to  contact  with  it, 
the  resistance  conductor  10  may  be  crushed  by  the 
plates  1  5  and  1  6.  Accordingly,  a  contacting  force  onto 
the  conductor  10  by  the  plates  15  and  16  is  adjusted 
to  be  slight. 

25  Consequently,  as  shown  in  FIG.  6,  a  contacting 
area  between  the  resistance  conductor  10  and  the 
copper  plates  15,  16  becomes  a  line,  thereby  making 
a  contact  state  therebetween  unstable.  This  results  in 
a  dispersion  of  +2Kfl  in  a  measured  resistance  value, 

30  thereby  lowering  a  reliability  of  goods. 
An  object  of  the  present  invention  is  to  provide  a 

resistance-measuring  apparatus  for  a  high  tension  re- 
sistance  electrical  cable,  which  prevents  a  measured 
value  of  resistance  from  being  dispersed. 

35  In  order  to  achieve  the  above  object,  an  appara- 
tus  for  measuring  a  resistance  of  a  high  tension  resis- 
tance  electrical  cable,  in  accordance  with  the  present 
invention,  wherein  said  cable  is  stripped  of  a  sheath 
outer  layer  to  expose  a  resistance  conductor  and  a 

40  pair  of  contact  pieces  contact  with  said  resistance 
conductor  at  the  opposite  sides  thereof,  is  character- 
ized  in  that:  said  contact  pieces  are  made  of  a  con- 
ductive  elastic  material;  and  said  contact  pieces 
clamp  and  press  said  resistance  conductor  at  the  op- 

45  posite  sides  thereof  upon  measuring  the  resistance  of 
the  cable. 

According  to  the  present  invention,  the  elastic 
contact  pieces  contact  with  the  resistance  conductor 
in  their  resilient  deformation  when  they  clamp  the  re- 

50  sistance  conductor  at  its  opposite  sides,  a  contact 
area  therebetween  becomes  a  curved  plate,  thereby 
settling  their  contact  position  and  effectively  prevent- 
ing  a  measured  value  of  resistance  from  being  dis- 
persed. 

55  Also,  since  the  elastic  contact  pieces  are  elasti- 
cally  deformed  when  they  are  pressed  to  the  resis- 
tance  conductor  at  its  opposite  sides,  the  resistance 
conductor  is  prevented  from  being  crushed. 
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FIG.  1  is  an  explanatory  view  of  a  main  part  of  an 
embodiment  of  a  resistance-measuring  appara- 
tus  for  a  high  tension  resistance  electrical  cable 
in  accordance  with  the  present  invention; 
FIG.  2  is  a  cross  sectional  view  of  a  part  of  contact 
pieces,  illustrating  a  pressing  position  of  the 
pieces; 
FIG.  3  is  a  schematic  view  illustrating  processes 
of  treating  the  high  tension  resistance  electrical 
cable; 
FIG.  4  is  a  perspective  view  of  a  prior  high  tension 
resistance  electrical  cable; 
FIG.  5  is  a  schematic  side  elevation  view  of  a  prior 
resistance-measuring  apparatus  for  the  cable; 
and 
FIG.  6  is  a  cross  sectional  view  of  contact  pieces 
illustrating  a  contacting  position  of  the  pieces. 
Referring  now  to  FIGS.  1  to  3,  an  embodiment  of 

a  resistance-measuring  apparatus  for  a  high  tension 
resistance  electrical  cable,  in  accordance  with  the 
present  invention,  will  be  described  below.  FIG.  3 
shows  a  schematic  treating  process  of  the  coil  type 
high  tension  resistance  electrical  cable  8  constructed 
by  the  same  manner  described  above  to  be  used  in 
the  automobile.  The  apparatus  of  the  present  inven- 
tion  includes  a  cable  cutting  station  20  which  cuts  the 
high  tension  resistance  electrical  cable  8  fed  succes- 
sively  from  a  stock  drum  not  shown  in  a  given  length 
L,  a  stripping  station  21  which  stripes  a  sheath  of  the 
cable  8  at  its  opposite  ends  to  expose  the  resistance 
conductor  10  by  a  given  length  S,  and  a  resistance- 
measuring  station  22  which  measures  a  resistance  of 
the  cable  8. 

In  FIG.  3,  conveyors  24  such  as  endless  chains 
or  belts  are  intermittently  driven  and  circulated.  The 
conveyors  24  are  provided  with  a  plurality  of  clamps 
25  spaced  at  a  given  distance  in  the  longitudinal  di- 
rection  of  the  conveyor  and  actuated  to  open  and 
close. 

The  high  tension  resistance  electrical  cable  8  cut 
into  the  given  length  L  at  the  cable  cutting  station  20 
is  clamped  at  opposite  ends  by  the  clamps  25  and  fed 
in  a  feeding  direction  P  of  the  conveyor  24  to  the  strip- 
ping  station  21  and  resistance  measuring  station  22. 

At  the  stripping  station  21,  a  stripping  device  not 
shown  strips  the  sheath  outer  layer  11  of  the  cable  8 
at  its  opposite  ends  to  expose  the  resistance  conduc- 
tor  10  by  the  given  length  S. 

Hereafter,  the  cable  8  is  fed  to  the  resistance- 
measuring  station  22  and  the  resistance  of  the  cable 
8  is  measured  by  a  resistance-measuring  apparatus 
26  arranged  at  the  station  22. 

The  resistance-measuring  apparatus  26  is  pro- 
vided  with  conductor-contacting  mechanisms  27  dis- 
posed  at  a  position  where  the  stripped  resistance  con- 
ductor  10  of  the  cable  8  pass  through,  and  a  resis- 
tance  meter  28  electrically  connected  to  the  conduc- 
tor-contacting  mechanisms  27. 

As  shown  in  FIG.  1,  each  conductor-contacting 
mechanism  27  includes  a  cylindrical  conductive  cop- 
per  block  30  fixed  on  a  bed  29,  an  elastic  contact 
piece  31  mounted  on  an  upper  portion  of  the  conduc- 

5  tive  copper  block  30  for  contacting  with  the  conductor 
10,  a  raising  and  lowering  cylinder  32  such  as  an  air 
cylinder  secured  to  the  bed  29  above  the  block  30,  a 
cylindrical  conductive  copper  block  33  secured  to  a 
distal  end  of  a  piston  rod  32a  which  extends  down- 

10  wardly  from  the  raising  and  lowering  cylinder  32,  and 
an  elastic  contact  piece  34  mounted  on  a  lower  por- 
tion  of  the  block  33. 

Each  of  the  elastic  contact  pieces  31  and  34  is 
made  of  a  conductive  elastic  material  such  as  conduc- 

15  tive  silicone  rubber  or  the  like  and  formed  into  a  cy- 
linder  shape  with  a  bottom  wall.  The  respective  con- 
tact  pieces  31  and  34  are  closely  mated  with  the  re- 
spective  copper  blocks  30  and  33.  The  blocks  30  and 
33  are  provided  on  their  outer  faces  with  annular  pro- 

20  jections  30a  and  33a  while  the  elastic  contact  pieces 
31  and  34  are  provided  on  their  interiors  with  annular 
grooves  31a  and  34a  associated  with  the  annular  pro- 
jections  30a  and  33a.  The  pieces  31  and  34  are  cou- 
pled  with  the  blocks  30  and  33  so  that  the  projections 

25  30a  and  33a  engage  with  the  groves  31a  and  34a, 
thereby  preventing  the  pieces  31  and  34  from  falling 
out  of  the  blocks  30  and  33. 

When  the  cylinder  32  advances  and  retracts  the 
piston  rod  32a,  the  upper  elastic  contact  piece  34  is 

30  moved  down  and  up  between  an  examination  position 
where  the  upper  piece  34  contacts  with  and  presses 
the  lower  contact  piece  31  and  a  stand-by  position 
where  the  upper  contact  piece  34  is  spaced  away 
from  the  lower  contact  piece  31. 

35  The  resistance  meter  28  is  electrically  connected 
to  each  conductive  copper  block  30  of  each  conduc- 
tor-contacting  mechanism  27. 

As  shown  in  FIGS.  1  and  3,  the  resistance-meas- 
uring  apparatus  26  measures  the  resistance  of  the 

40  cable  8  by  lowering  the  elastic  contact  piece  34  to  the 
examination  position  by  the  cylinder  32  when  the  ex- 
posed  resistance  conductor  1  0  is  fed  to  the  given  pos- 
ition  between  the  elastic  contact  pieces  31  and  34, 
and  by  press-contacting  the  piece  31  with  the  piece 

45  34  to  clamp  the  conductor  10  therebetween.  At  this 
time,  the  resistance  conductor  10  is  press-contacted 
with  the  contact  pieces  31  and  34,  thereby  electrically 
connecting  the  conductor  10  through  the  piece  31  to 
the  copper  block  30.  Consequently,  the  resistance 

so  meter  28  can  measure  the  resistance  of  the  resis- 
tance  conductor  1  0. 

After  measuring  the  resistance,  the  cylinder  32 
raises  the  elastic  contact  piece  34  to  the  stand-by 
position  and  the  cable  8  is  removed  from  the  appara- 

55  tus  as  faulty  goods  if  the  conductor  10  has  not  a  given 
resistance. 

In  the  above  embodiment,  since  the  elastic  con- 
tact  pieces  31  and  34  which  are  press-contacted  with 

3 



5  EP  0  597  717  A2  6 

the  resistance  conductor  10  at  its  opposite  sides  are 
made  of  an  elastic  material,  the  pieces  31  and  34  are 
contacted  with  the  conductor  10  in  the  elastic  defor- 
mation  when  the  upper  contact  piece  34  is  lowered 
and  contacted  with  the  lower  contact  piece  34.  Con-  5 
sequently,  the  contact  area  between  the  contact 
pieces  31,  34  and  the  resistance  conductor  10  be- 
comes  a  wide  curved  plane,  thereby  settling  the  con- 
tact  position,  minimizing  the  dispersion  of  resistance 
(+0.1  KQ)  and  enhancing  a  reliability  of  goods.  Fur-  10 
ther,  the  resistance  conductor  10  is  not  crushed  by 
the  pieces  31  and  34  since  the  pieces  are  elastically 
deformed  upon  press-contacting. 

Although  the  elastic  contact  pieces  31  and  34  are 
attached  to  the  conductive  copper  blocks  30  and  33  15 
in  the  above  embodiment,  the  pieces  31  and  34  may 
be  formed  into  a  block  form  and  the  blocks  30  and  33 
may  be  removed. 

According  to  the  resistance-measuring  appara- 
tus  for  the  high  tension  resistance  electrical  cable  of  20 
the  present  invention,  since  the  conductive  contact 
pieces  are  made  of  the  conductive  elastic  material, 
the  elastic  contact  pieces  clamp  the  resistance  con- 
ductor  in  the  elastic  deformation  at  its  opposite  sides, 
thereby  increasing  the  contact  area,  stabilizing  the  25 
contact  position,  and  minimizing  a  dispersion  of  the 
measured  resistance  value. 

In  addition,  the  resistance  conductor  is  not  crush- 
ed  by  the  contact  pieces  when  they  clamp  the  con- 
ductor,  since  the  pieces  are  resiliently  deformed.  30 

Claims 

1.  An  apparatus  for  measuring  a  resistance  of  a  high  35 
tension  resistance  electrical  cable,  wherein  said 
cable  is  stripped  of  a  sheath  outer  layer  to  expose 
a  resistance  conductor  and  a  pair  of  contact 
pieces  contact  with  said  resistance  conductor  at 
opposite  sides  thereof,  characterized  in  that:  said  40 
contact  pieces  are  made  of  a  conductive  elastic 
material;  and  said  contact  pieces  clamp  and 
press  said  resistance  conductor  at  the  opposite 
side  thereof  upon  measuring  the  resistance  of 
the  cable.  45 
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