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Spark  plug  device. 

F I G .   1 @  There  is  disclosed  a  spark  plug  device  wherein 
an  ignition  cable  (11)  and  a  spark  plug  body  (13) 
connected  to  each  other  through  a  terminal  fixture 
(12)  are  covered  with  a  tubular  plug  cap  (14),  on 
which  a  rubber  cap  (15)  and  a  rain  cap  (16)  are 
mounted  at  its  respective  ends,  and  an  insulating 
cover  (17)  is  fitted  in  the  inner  peripheral  surface  of 
the  plug  cap  (14)  in  a  portion  corresponding  to  the 
terminal  fixture  (12)  to  fill  a  gap  external  to  the 
terminal  fixture  (12),  whereby  the  spark  plug  device 
prevents  corona  discharge  adjacent  the  terminal  fix- 
ture  and  has  excellent  durability  and  reliable  insula- 
tion. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  spark  plug 
device  for  a  DOHC  (double  overhead  camshaft) 
type  gasoline  engine  or  the  like  which  has  a  igni- 
tion  cable  connected  to  a  spark  plug  body  and, 
more  particularly,  to  a  spark  plug  device  capable  of 
effectively  preventing  degradation  of  a  plug  cap  by 
corona  discharge. 

Description  of  the  Prior  Art 

An  example  of  spark  plug  devices  for  DOHC 
type  gasoline  engines  is  shown  in  Fig.  3. 

The  spark  plug  device  of  Fig.  3  comprises  a 
terminal  fixture  53  shown  in  Fig.  4  which  has  a 
crimp-fixing  portion  53a  crimped  and  fixed  to  an 
end  of  an  ignition  cable  51  for  electrical  connection 
between  the  terminal  fixture  53  and  the  ignition 
cable  51,  and  a  front  end  portion  53b  fitted  to  a 
terminal  portion  of  a  spark  plug  body  52  for  elec- 
trical  connection  between  the  spark  plug  body  52 
and  the  ignition  cable  51. 

The  connected  portion  from  the  ignition  cable 
51  to  the  spark  plug  body  52  is  covered  with  a 
relatively  long  tubular  plug  cap  54  made  of  syn- 
thetic  resin.  A  rain  cover  55  to  be  fitted  to  a  plug 
hole  of  an  engine  is  mounted  on  the  plug  cap  54  at 
its  one  end  on  the  ignition  cable  side,  and  a  rubber 
cap  56  is  mounted  on  the  plug  cap  54  at  its  other 
end  on  the  spark  plug  body  side. 

The  above-mentioned  spark  plug  device  has  a 
gap  between  the  outer  peripheral  surface  of  the 
terminal  fixture  53  and  the  inner  peripheral  surface 
of  the  plug  cap  54.  When  the  spark  plug  body  52 
has  a  high  discharge  voltage  (for  example,  more 
than  30  KV),  a  potential  gradient  at  a  surface  of  the 
plug  cap  54  of  synthetic  resin  is  not  less  than  3 
KV/mm,  which  is  prone  to  corona  discharge  in  the 
air  adjacent  the  terminal  fixture  53,  resulting  in  the 
likelihood  of  not  only  lowering  of  insulation  of  the 
plug  cap  54  with  degradation  thereof  by  corona 
discharge  but  also  pin  holes  due  to  dielectric 
breakdown. 

SUMMARY  OF  THE  INVENTION 

According  to  the  present  invention,  a  spark 
plug  device  comprises:  an  ignition  cable,  a  spark 
plug  body  having  a  terminal,  a  terminal  fixture 
connected  to  an  end  of  the  ignition  cable  and  fitted 
to  the  terminal  of  the  spark  plug  body,  a  tubular 
plug  cap  for  covering  the  spark  plug  body  through 
to  the  ignition  cable,  and  a  filler  material  for  filling  a 
gap  formed  between  the  outer  peripheral  surface  of 
the  terminal  fixture  and  the  inner  peripheral  surface 

of  the  plug  cap. 
As  above  described,  since  the  filler  material  is 

used  for  filling  the  gap  between  the  outer  periph- 
eral  surface  of  the  terminal  fixture  and  the  inner 

5  peripheral  surface  of  the  plug  cap,  there  is  no  layer 
of  air  between  the  terminal  fixture  and  the  plug  cap 
to  avoid  corona  discharge.  This  effectively  prevents 
lowering  of  insulation  of  the  plug  cap  with  degrada- 
tion  thereof  by  the  corona  discharge  and  the  pin 

w  holes  due  to  dielectric  breakdown. 
Preferably,  the  filler  material  is  rubber  or  an 

organic  material  containing  neither  aluminum  nor 
calcium  as  an  element. 

The  filler  material  made  of  rubber  or  the  or- 
75  ganic  material  other  than  rubber  which  contains 

neither  aluminum  nor  calcium  as  an  element  pre- 
vents  the  production  of  the  deliquescent  conductive 
deposits  such  as  aluminum  salt  or  calcium  salt  if 
corona  discharge  is  generated.  The  continuous 

20  conduction  passageway  is  prevented  which  ex- 
tends  from  the  inner  surface  to  outer  surface  of  the 
plug  cap,  and  no  energy  leaks  outwardly.  Thus,  the 
non-discharge  of  the  spark  plug  is  avoided. 

Preferably,  the  filler  material  includes  an  insula- 
25  tor  for  integrally  covering  the  inner  peripheral  sur- 

face  of  the  plug  cap. 
Preferably,  the  spark  plug  device  further  com- 

prises  a  rubber  cap  fitted  to  the  plug  cap  at  its  one 
end  on  the  spark  plug  body  side,  the  filler  material 

30  being  formed  of  the  same  material  as  and  integ- 
rally  with  the  rubber  cap. 

If  the  filler  material  is  the  insulative  material, 
the  insulation  thickness  of  the  plug  cap  substan- 
tially  increases  by  the  presence  of  the  insulative 

35  material,  whereby  the  pin  holes  due  to  the  dielec- 
tric  breakdown  are  not  liable  to  be  produced.  When 
the  insulative  material  is  rubber,  abrasion  of  the 
head  of  the  spark  plug  body  and  inner  surface  of 
the  plug  cap  due  to  vibration  is  alleviated. 

40  The  filler  material  may  be  either  insulative  or 
conductive  only  for  the  purpose  of  preventing  cor- 
ona  discharge. 

An  object  of  the  present  invention  is  to  provide 
a  spark  plug  device  which  prevents  corona  dis- 

45  charge  adjacent  a  terminal  fixture  and  has  excellent 
durability  and  reliable  insulation. 

These  and  other  objects,  features,  aspects  and 
advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  detailed  descrip- 

50  tion  of  the  present  invention  when  taken  in  conjunc- 
tion  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

55  Fig.  1  is  a  sectional  view  of  a  preferred  embodi- 
ment  according  to  the  present  invention; 
Fig.  2  is  a  sectional  view  of  another  preferred 
embodiment  according  to  the  present  invention; 
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Fig.  3  is  a  sectional  view  of  the  prior  art;  and 
Fig.  4  is  a  perspective  view  of  a  terminal  fixture 
of  the  prior  art. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Referring  to  the  drawings,  a  preferred  embodi- 
ment  will  be  described  hereinafter  according  to  the 
present  invention.  As  shown  in  Fig.  1,  a  terminal 
fixture  12  is  crimped  and  fixed  to  an  end  of  an 
ignition  cable  11  for  electrical  connection  between 
the  ignition  cable  11  and  the  terminal  fixture  12.  A 
front  end  of  the  terminal  fixture  12  is  fitted  to  a 
terminal  portion  of  a  spark  plug  body  13  for  elec- 
trical  connection  between  the  ignition  cable  1  1  and 
the  spark  plug  body  13. 

The  ignition  cable  11  and  spark  plug  body  13 
electrically  connected  to  each  other  through  the 
terminal  fixture  12  are  covered  with  a  plug  cap  14 
of  elongated,  tubular  configuration  like  the  prior  art 
made  of  synthetic  resin  such  as  PBT  (polybutylene 
terephthalate)  and  UP  (unsaturated  polyester  res- 
in).  A  rubber  cap  15  is  fitted  in  and  on  the  plug  cap 
14  at  its  one  end  or  lower  end.  A  rain  cover  16 
made  of  rubber  or  the  like  is  fitted  over  the  plug 
cap  14  at  its  other  end  or  upper  end,  and  an  air 
bent  hole  16a  is  formed  exteriorly  of  the  rain  cover 
16. 

A  cylindrical  insulating  cover  17  made  of  a  fluid 
material  having  elasticity  if  hardened  such  as  sili- 
cone  rubber  is  fitted  in  the  inner  periphery  of  the 
plug  cap  14  in  a  portion  corresponding  to  the 
terminal  fixture  12  to  fill  the  gap  external  to  the 
terminal  fixture  12. 

Thus,  almost  no  layer  of  air  external  to  the 
terminal  fixture  12  prevents  corona  discharge  adja- 
cent  the  terminal  fixture  12  if  the  discharge  voltage 
of  the  spark  plug  13  is  high.  This  also  prevents 
lowering  of  insulation  of  the  plug  cap  14  made  of 
synthetic  resin  with  degradation  thereof  by  corona 
discharge  and  pin  holes  due  to  dielectric  break- 
down. 

When  corona  discharge  is  generated  by  the 
presence  of  a  slight  layer  of  air  between  the  in- 
sulating  cover  17  and  the  terminal  fixture  12,  the 
insulating  cover  17  made  of  silicone  rubber,  if 
containing  a  metallic  element  such  as  aluminum  or 
calcium,  produces  no  conductive  deposits  such  as 
aluminum  salt  or  calcium  salt,  thereby  preventing 
outward  energy  leaks  and  non-discharge  of  the 
spark  plug  body  13. 

If  the  insulating  cover  17  is  made  of  an  organic 
material  other  than  rubber  and  containing  aluminum 
or  calcium,  ozone  gas  (O3)  generated  by  the  cor- 
ona  discharge  chemically  reacts  with  nitrogen  gas 
(N2)  in  the  air  to  produce  nitrate  ions  (NO3~),  which 
in  turn  react  with  aluminum  or  calcium  in  the  in- 

sulating  cover  17  to  produce  deliquescent  AI(NO3)3 
or  Ca(NO3)2-  A  continuous  conduction  passageway 
is  thus  formed  which  extends  from  the  inner  sur- 
face  to  outer  surface  of  the  insulating  cover  17, 

5  resulting  in  electrical  energy  leaks. 
For  this  reason,  the  material  of  the  insulating 

cover  17,  if  an  organic  material  other  than  rubber, 
preferably  contains  neither  aluminum  nor  calcium. 

In  this  preferred  embodiment,  as  above  de- 
10  scribed,  the  separate  insulating  cover  17  is  fitted  in 

the  plug  cap  14.  However,  the  inner  peripheral 
surface  of  the  plug  cap  14  may  be  integrally  coat- 
ed  with  the  same  insulator.  Otherwise,  the  gap 
between  the  terminal  fixture  12  and  the  plug  cap 

75  14  may  be  filled  with  an  insulative  material. 
Although  the  insulating  cover  17  and  the  rubber 

cap  15  are  separate  members  in  this  preferred 
embodiment,  the  insulating  cover  17  and  the  rub- 
ber  cap  15  may  be  integrally  formed  of  the  same 

20  material,  provided  that  the  material  is  suited  for  the 
insulating  cover  17. 

While  the  invention  has  been  shown  and  de- 
scribed  in  detail,  the  foregoing  description  is  in  all 
aspects  illustrative  and  not  restrictive.  It  is  therefore 

25  understood  that  numerous  modifications  and  vari- 
ations  can  be  devised  without  departing  from  the 
scope  of  the  invention. 

Claims 
30 

1.  A  spark  plug  device  comprising: 
an  ignition  cable, 
a  spark  plug  body  having  a  terminal, 
a  terminal  fixture  connected  to  an  end  of 

35  said  ignition  cable  and  fitted  to  the  terminal  of 
said  spark  plug  body, 

a  tubular  plug  cap  for  covering  said  spark 
plug  body  through  to  said  ignition  cable,  and 

a  filler  material  for  filling  a  gap  formed 
40  between  the  outer  peripheral  surface  of  said 

terminal  fixture  and  the  inner  peripheral  sur- 
face  of  said  plug  cap. 

2.  The  spark  plug  device  of  claim  1  ,  wherein 
said  filler  material  is  rubber. 45 

3.  The  spark  plug  device  of  claim  1  ,  wherein 
said  filler  material  is  an  organic  material 

containing  neither  aluminum  nor  calcium  as  an 
50  element. 

4.  The  spark  plug  device  of  claim  1  ,  wherein 
said  filler  material  includes  an  insulating 

cover  fitted  in  said  plug  cap. 
55 

5.  The  spark  plug  device  of  claim  1  ,  wherein 
said  filler  material  includes  an  insulator  for 

integrally  covering  the  inner  peripheral  surface 



EP  0  619  631  A1 

of  said  plug  cap. 

6.  The  spark  plug  device  of  claim  1  ,  further  com- 
prising 

a  rubber  cap  fitted  to  said  plug  cap  at  its 
one  end  on  the  spark  plug  body  side, 

said  filler  material  being  formed  of  the 
same  material  as  and  integrally  with  said  rub- 
ber  cap. 
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