
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

een  des  brevets  E P   0  9 3 9   4 5 4   A 2  

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

(43)  Date  of  publication:  (51)  |nt  Cl.e:  H01R  1 3 / 2 0 7  
01.09.1999  Bulletin  1999/35 

(21)  Application  number:  99301228.5 

(22)  Date  of  filing:  19.02.1999 

(84)  Designated  Contracting  States:  •  Akoshima,  Shigeru, 
AT  BE  CH  CY  DE  DK  ES  Fl  FR  GB  GR  IE  IT  LI  LU  c/o  Toyota  Motor  Corporation 
MC  NL  PT  SE  Toyota-City,  Aichi  471-0826  (JP) 
Designated  Extension  States:  •  Kasahara,  Yasuhiro, 
AL  LT  LV  MK  RO  SI  c/o  Toyota  Motor  Corporation 

Toyota-City,  Aichi  471-0826  (JP) 
(30)  Priority:  27.02.1998  JP  4678298 

(74)  Representative: 
(71)  Applicant:  Sumitomo  Wiring  Systems,  Ltd.  Paget,  Hugh  Charles  Edward  et  al 

Yokkaichi-City,  Mie,  510-8503  (JP)  MEWBURN  ELLIS 
York  House 

(72)  Inventors:  23  Kingsway 
•  Kato,  Sinsyu,  London  WC2B  6HP  (GB) 

c/o  Sumitomo  Wiring  Systems,  Ltd. 
Yokkaichi-city,  Mie  510-8503  (JP) 

(54)  Electrical  wiring  construction  including  a  bus  bar 

(57)  A  bus  bar  (12)  is  installed  on  a  relay  box  (11) 
accommodating  relays  (25,26,27,28).  An  exposed  core 
wire  at  one  end  of  an  input  line  (1  3;  1  74)  and  an  exposed 
core  wire  at  one  end  of  a  bypassing  line  (19;  173)  are 
crimped  to  a  crimping  portion  of  a  first  connection  ter- 
minal  (1  5).  An  exposed  core  wire  at  one  end  of  an  output 

line  (1  4;  1  72)  and  an  exposed  core  wire  at  the  other  end 
of  the  bypassing  line  are  crimped  to  a  crimping  portion 
of  a  second  connection  terminal  (1  7).  The  first  and  sec- 
ond  connection  terminals  (15,17)  are  connected  with  the 
bus  bar  by  means  of  a  respective  screws  (16,18)  tight- 
ened  into  the  bus  bar  (12). 
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Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

[0001  ]  The  present  invention  relates  to  an  electric  wir- 
ing  construction  having  a  bus  bar  for  supplying  electric- 
ity  to  one  or  more  electricity-consuming  components.  A 
first  connection  terminal  is  connected  with  the  bus  bar 
by  means  of  a  first  screw  tightened  into  the  bus  bar.  A 
second  connection  terminal  is  connected  with  the  bus 
bar  by  means  of  a  second  screw  tightened  into  the  bus 
bar.  An  input  line  is  connected  with  the  first  connection 
terminal,  and  an  output  line  for  supplying  electric  current 
to  one  or  more  other  electricity-consuming  components 
is  connected  with  the  second  connection  terminal. 

Description  of  the  Prior  Art 

[0002]  Conventionally,  the  various  electricity-con- 
suming  components  installed  on  a  vehicle  (e.g.  a  glow 
plug,  heater,  or  the  like)  are  powered  by  electricity  gen- 
erated  by  a  generator  which  is  operated  by  the  actuation 
of  the  engine.  A  relay  box  is  provided  on  an  electricity 
supply  path  connected  with  the  electricity-consuming 
components.  The  relay  box  accommodates  a  plurality 
of  relays  for  switching  the  supply  of  electric  current  to 
electricity-consuming  components,  to  turn  them  on  and 
off.  Fig.  6  shows  a  known  relay  box  11.  An  electrically 
conductive  bus  bar  12  is  installed  on  the  relay  box  11. 
Relays  are  electrically  connected  with  the  bus  bar  1  2.  A 
part  of  the  bus  bar  12  is  exposed  on  an  outer  surface  of 
the  relay  box  11  .  Electricity  generated  by  a  generator  is 
transmitted  to  the  relays  through  an  input  line  13  and 
the  bus  bar  12.  The  input  line  13  is  crimped  to  connect 
it  with  a  crimping  portion  151  of  a  first  connection  termi- 
nal  15.  The  first  connection  terminal  15  is  connected 
with  the  bus  bar  1  2  by  a  first  screw  1  6  tightened  the  bus 
bar  12. 
[0003]  The  bus  bar  12  for  supplying  electricity  to  the 
relays  is  also  used  to  supply  electricity  to  other  electric- 
ity-consuming  components  other  than  via  the  relays.  An 
output  line  14  for  supplying  electricity  to  the  other  elec- 
tricity-consuming  components  is  crimped  to  connect  it 
with  a  crimping  portion  171  of  a  second  connection  ter- 
minal  1  7.  The  second  connection  terminal  1  7  is  connect- 
ed  with  the  bus  bar  12  by  a  second  screw  18  tightened 
into  the  bus  bar  12. 
[0004]  The  electricity  generated  by  the  generator  is 
transmitted  to  the  relays  accommodated  inside  the  relay 
box  11  and  the  output  line  14  through  the  input  line  13 
and  the  bus  bar  12.  That  is,  through  the  bus  bar  12,  elec- 
tricity  is  sent  to  the  other  electricity-consuming  compo- 
nents  positioned  at  the  other  end  of  the  output  line  14. 
When  electricity  passes  through  the  bus  bar  12,  heat  is 
generated  by  the  bus  bar  12.  The  generated  heat  is 
transmitted  to  the  first  and  second  connection  terminals 

15  and  17  and  the  first  and  second  screws  16  and  18. 
Owing  to  the  heat  transmission,  the  first  and  second 
connection  terminals  1  5  and  1  7  and  the  first  and  second 
screws  16  and  18  are  heated.  As  described  above,  the 

5  input  line  1  3  is  fixed  by  crimping  to  the  first  connection 
terminal  15,  and  the  output  line  14  is  fixed  by  crimping 
to  the  second  connection  terminal  17.  When  the  tem- 
perature  of  the  generated  heat  of  the  bus  bar  12  ex- 
ceeds  the  thermal  resistance  temperature  of  the  first 

10  connection  terminal  15  and  that  of  the  second  connec- 
tion  terminal  1  7,  the  electrical  contact  between  the  input 
line  13  and  the  crimping  portion  151  and  that  between 
the  output  line  1  4  and  the  crimping  portion  171  become 
poor. 

15 
SUMMARY  OF  THE  INVENTION 

[0005]  It  is  an  object  of  the  present  invention  to  pre- 
vent  poor  electrical  contact  between  a  connection  ter- 

20  minal  and  a  bus  bar. 
[0006]  In  order  to  address  the  object,  the  present  in- 
vention  provides  an  electric  wiring  construction  having 
a  bus  bar  for  supplying  electricity  to  one  or  more  elec- 
tricity-consuming  components;  a  first  connection  termi- 

25  nal  is  connected  with  the  bus  bar  by  means  of  a  first 
screw  tightened  into  the  bus  bar;  a  second  connection 
terminal  is  connected  with  the  bus  bar  by  means  of  a 
second  screw  tightened  into  the  bus  bar;  an  input  line  is 
connected  to  the  first  connection  terminal;  and  an  output 

30  line  for  supplying  electric  current  to  one  or  more  other 
electricity-consuming  components  is  connected  to  the 
second  connection  terminal.  The  first  connection  termi- 
nal  and  the  second  connection  terminal  are  connected 
to  each  other  by  a  bypassing  member. 

35  [0007]  Accordingly,  part  of  the  electric  current  flowing 
through  the  input  line  flows  to  the  output  line  not  via  the 
bus  bar  but  via  the  bypassing  line.  This  construction  al- 
lows  a  smaller  amount  of  electric  current  to  flow  through 
the  bus  bar  than  that  flowing  through  a  bus  bar  of  the 

40  conventional  construction. 
[0008]  Preferably,  the  first  connection  terminal  and 
the  second  connection  terminal  each  have  a  respective 
crimping  portion;  one  end  of  the  bypassing  member  and 
the  input  line  are  crimped  to  the  crimping  portion  of  the 

45  first  connection  terminal;  and  the  other  end  of  the  by- 
passing  member  and  the  output  line  are  crimped  to  the 
crimping  portion  of  the  second  connection  terminal. 
[0009]  For  example,  it  is  easy  to  form  a  construction 
in  which  the  bypassing  member  is  crimped  to  the  crimp- 

so  ing  portion  of  each  connection  terminal,  together  with 
the  input  and  output  lines. 
[0010]  Preferably,  one  end  of  the  bypassing  member 
is  connected  with  at  least  one  of  the  first  connection  ter- 
minal  and  the  bus  bar  by  means  of  the  first  screw  tight- 

55  ened  into  the  bus  bar;  and  the  other  end  of  the  bypassing 
member  is  connected  with  at  least  one  of  the  first  con- 
nection  terminal  and  the  bus  bar  by  means  of  the  second 
screw  tightened  into  the  bus  bar.  That  is  both  the  by- 
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passing  member  and  the  connection  terminals  are  con- 
nected  with  the  bus  bar  by  tightening  the  screws  into  the 
bus  bar. 
[0011]  Usually,  the  bus  bar  is  installed  on  a  relay  box 
accommodating  a  plurality  of  relays,  and  the  relays  are  s 
electrically  connected  with  the  bus  bar. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0012]  10 

Fig.  1  is  a  perspective  view  of  a  first  embodiment  of 
the  present  invention  and  a  partly  broken-away  en- 
larged  view  showing  a  main  portion  of  the  first  em- 
bodiment;  is 
Fig.  2  is  a  circuit  diagram  of  the  embodiment  of  Fig. 
1; 
Fig.  3  is  a  perspective  view  of  a  second  embodiment 
of  the  present  invention; 
Fig.  4  is  a  perspective  view  of  a  third  embodiment  20 
of  the  present  invention; 
Fig.  5  is  a  partly  broken-away  front  view  of  a  fourth 
embodiment  of  the  present  invention;  and 
Fig.  6  is  a  perspective  view  of  a  conventional  con- 
struction.  25 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

[0013]  A  first  embodiment  of  the  present  invention  will  30 
be  described  with  reference  to  Figs.  1  and  2.  Constituent 
components  of  the  first  embodiment  which  are  the  same 
as  those  shown  in  Fig.  6  are  denoted  by  the  same  ref- 
erence  numerals  as  those  used  in  Fig.  6. 
[0014]  As  shown  in  Fig.  1  ,  an  exposed  core  wire  at  an  35 
end  portion  of  an  input  line  1  3  and  an  exposed  core  wire 
at  an  end  portion  of  an  electrically  conductive  bypassing 
line  19  are  crimped  to  a  crimping  portion  151  of  a  first 
connection  terminal  15.  The  terminal  15  is  connected 
with  a  bus  bar  1  2  by  means  of  a  first  screw  1  6  tightened  40 
into  the  bus  bar  1  2.  An  exposed  core  wire  at  an  end  por- 
tion  of  an  output  line  14  and  an  exposed  core  wire  at  an 
end  portion  of  the  bypassing  line  19  are  crimped  to  a 
crimping  portion  171  of  a  second  connection  terminal 
1  7,  which  is  connected  with  the  bus  bar  1  2  by  means  of  45 
a  second  screw  18  tightened  into  the  bus  bar  12. 
[0015]  Fig.  2  shows  the  wire  construction  of  Fig.  1 
connected  to  a  generator  20,  which  generates  electricity 
by  the  actuation  of  the  engine  of  a  vehicle  for  transmis- 
sion  to  various  electricity-consuming  components.  A  re-  so 
lay  box  11  accommodates  fuses  21  ,  22,  23,  and  24  and 
relays  25,  26,  27,  and  28.  The  relay  25  performs  switch- 
ing  of  electric  current  supply  to  a  glow  plug  29,  which  is 
an  electricity-consuming  component,  to  turn  the  glow 
plug  29  on  or  off.  The  relays  26  -  28  perform  switching  55 
of  electric  current  supply  to  a  heater  (not  shown),  which 
is  another  electricity-consuming  component,  to  turn  the 
heater  on  or  off.  The  fuse  24  is  electrically  connected 

with  an  electricity-consuming  component  which  is  not 
shown  in  Fig.  2.  The  output  line  14  is  connected  with  a 
bus  bar  31  accommodated  inside  a  fuse  box  30.  The 
bus  bar  31  is  electrically  connected  with  a  battery  33 
through  a  fuse  32.  The  bus  bar  31  is  also  electrically 
connected  with  an  electricity  distribution  part  35  through 
a  fuse  34.  The  electricity  distribution  part  35  distributes 
electric  current  to  various  electricity-consuming  compo- 
nents. 
[0016]  The  following  effects  can  be  obtained  in  the 
first  embodiment. 

(1-1)  A  part  of  the  electric  current  flowing  through 
the  input  line  13  flows  to  the  output  line  14  not  via 
the  bus  bar  12  but  via  the  bypassing  line  19.  If  the 
bypassing  line  19  was  not  provided,  all  of  electric 
current  which  flows  through  the  input  line  1  3  would 
flow  through  the  bus  bar  12.  The  construction  of  the 
present  invention  allows  a  lower  amount  of  the  elec- 
tric  current  to  flow  through  the  bus  bar  1  2  than  that 
flowing  through  the  bus  bar  of  the  conventional  con- 
struction.  Thus,  the  heat  generated  in  the  bus  bar 
1  2  is  lower  than  the  heat  generated  by  the  bus  bar 
of  the  conventional  construction.  Consequently,  the 
temperature  rises  of  the  bus  bar  12,  the  first  con- 
nection  terminal  1  5,  the  second  connection  terminal 
1  7,  the  first  screw  1  6,  and  the  second  screw  1  8  are 
smaller  than  that  in  the  corresponding  members  of 
the  conventional  construction.  Accordingly,  it  is  pos- 
sible  to  ensure  good  electrical  contact  between  the 
bus  bar  12  and  the  first  connection  terminal  15,  as 
well  as  between  the  bus  bar  1  2  the  second  connec- 
tion  terminal  17,  even  though  heat  is  repeatedly 
generated  in  the  bus  bar  12  upon  switching  electric 
current  to  and  from  the  electricity-consuming  com- 
ponents. 
(1  -2)  The  bypassing  line  1  9  transmits  heat  transmit- 
ted  to  it.  Thus,  the  temperature  of  the  first  connec- 
tion  terminal  15,  the  second  connection  terminal  1  7, 
the  first  screw  16,  and  the  second  screw  18  can  be 
prevented  from  becoming  high.  The  heat  transmis- 
sion  of  the  bypassing  line  1  9  contributes  to  prevent- 
ing  poor  electrical  contact  between  the  input  line  1  3 
and  the  first  connection  terminal  15  and  between 
the  output  line  1  4  and  the  second  connection  termi- 
nal  17. 
(1  -3)  It  is  very  easy  to  form  a  construction  in  which 
the  input  line  13  and  the  bypassing  line  19  are 
crimped  together  to  the  crimping  portion  1  51  of  the 
first  connection  terminal  15  and  the  output  line  14 
and  the  bypassing  line  19  are  crimped  together  to 
the  crimping  portion  171  of  the  second  connection 
terminal  1  7.  That  is,  the  construction  can  be  formed 
by  merely  adding  the  bypassing  line  1  9  to  the  con- 
ventional  construction. 

[001  7]  The  second  embodiment  of  the  present  inven- 
tion  will  be  described  below  with  reference  to  Fig.  3. 

3 
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Constituent  components  of  the  second  embodiment 
which  are  the  same  as  those  of  the  first  embodiment  are 
denoted  by  the  same  reference  numerals  as  those  of 
the  first  embodiment. 
[0018]  In  the  second  embodiment,  a  plate-shaped  by- 
passing  member  36  and  first  and  second  connection  ter- 
minals  15  and  17  are  connected  with  a  bus  bar  12  by 
means  of  first  and  second  screws  16  and  18  tightened 
into  the  bus  bar  1  2.  The  bypassing  member  36  is  inter- 
posed  between  the  connection  terminal  1  5  and  the  head 
of  the  first  screw  1  6  and  between  the  second  connection 
terminal  1  7  and  the  head  of  the  second  screw  1  8.  Thus, 
there  is  a  gap  formed  between  the  bus  bar  12  and  the 
bypassing  member  36. 
[0019]  In  the  second  embodiment,  effects  similar  to 
those  described  above  in  items  (1-1)  and  (1-3)  are  ob- 
tained.  The  heat  transmission  area  of  the  plate-shaped 
bypassing  member  36  is  greater  than  that  of  the  bypass- 
ing  line  19  of  the  first  embodiment.  Therefore,  the  by- 
passing  member  36  prevents  the  temperature  rise  of  the 
bus  bar  12,  the  first  connection  terminal  15,  the  second 
connection  terminal  17,  the  first  screw  16,  and  the  sec- 
ond  screw  18  more  effectively  than  the  bypassing  line 
1  9  of  the  first  embodiment. 
[0020]  In  the  third  embodiment  shown  in  Fig.  4,  a  by- 
passing  member  36  is  interposed  between  a  bus  bar  1  2 
and  a  first  connection  terminal  15  and  between  the  bus 
bar  12  and  a  second  connection  terminal  17. 
[0021]  The  fourth  embodiment  of  the  present  inven- 
tion  will  be  described  below  with  reference  to  Fig.  5. 
Constituent  parts  of  the  fourth  embodiment  which  are 
the  same  as  those  of  the  first  embodiment  are  denoted 
by  the  same  reference  numerals  as  those  of  the  first  em- 
bodiment. 
[0022]  In  the  fourth  embodiment,  an  input  line  174,  an 
output  line  172,  and  a  bypassing  line  173  are  formed 
integrally  with  one  another  to  form  a  lead  wire  175.  A 
core  wire  of  the  lead  wire  17,  exposed  by  removing  the 
covering  of  the  lead  wire  1  7,  is  crimped  to  crimping  por- 
tions  151  and  171  . 
[0023]  The  fourth  embodiment  provides  effects  simi- 
lar  to  those  of  the  first  embodiment. 
[0024]  Further  embodiments  of  the  present  invention 
may  be  obtained  by  adapting  the  first  to  fourth  embodi- 
ments  (especially  the  second  or  third  embodiment)  in 
one  or  both  of  the  following  ways: 

(1)  Forming  the  bypassing  member  integrally  with 
the  bus  bar  12. 
(2)  Forming  a  heat  release  fin  on  the  bypassing 
member  to  increase  the  heat  release  area. 

[0025]  As  described  above,  because  the  first  connec- 
tion  terminal  and  the  second  connection  terminal  are 
connected  with  each  other  by  the  bypassing  member, 
the  present  invention  may  ensure  good  electrical  con- 
tact  between  the  connection  terminals  and  the  bus  bar. 

Claims 

1.  An  electric  wiring  construction  having: 

5  a  bus  bar  (1  2)  for  supplying  electricity  to  one  or 
more  electricity-consuming  components  (29), 
a  first  connection  terminal  (15)  connected  to 
said  bus  bar  (1  2)  by  means  of  a  first  screw  (16) 
tightened  into  said  bus  bar  (12); 

10  a  second  connection  terminal  (17)  connected 
to  said  bus  bar  (12)  by  means  of  a  second 
screw  (18)  tightened  into  said  bus  bar; 
an  input  line  (13;  174)  connected  to  said  first 
connection  terminal  (15);  and 

is  an  output  line  (14;  172)  for  supplying  electric 
cu  rrent  to  one  or  more  other  electricity-consum- 
ing  components,  the  output  line  being  connect- 
ed  to  said  second  connection  terminal  (17), 
wherein  said  first  connection  terminal  and  said 

20  second  connection  terminal  are  connected  with 
each  other  by  a  bypassing  member  (19;  36; 
173). 

2.  The  electric  wiring  construction  according  to  claim 
25  1,  wherein  said  first  connection  terminal  (15)  and 

said  second  connection  terminal  (17)  each  have  a 
crimping  portion  (151,171),  one  end  of  said  bypass- 
ing  member  (19,1  73)  and  one  end  of  said  input  line 
(13,174)  are  crimped  to  said  crimping  portion  (151) 

30  of  said  first  connection  terminal  (15),  and  the  other 
end  of  said  bypassing  member  and  the  other  end 
of  said  output  line  (14;  172)  are  crimped  to  said 
crimping  portion  (171)  of  said  second  connection 
terminal  (17). 

35 
3.  The  electric  wiring  construction  according  to  claim 

1  ,  wherein  one  end  of  said  bypassing  member  (36) 
is  connected  to  at  least  one  of  said  first  connection 
terminal  (15)  and  said  bus  bar  (1  2)  by  means  of  said 

40  first  screw  (16);  and  the  other  end  of  said  bypassing 
member  (36)  is  connected  to  at  least  one  of  said 
second  connection  terminal  (17)  and  said  bus  bar 
(12)  by  means  of  said  second  screw  (18). 

45  4.  The  electric  wiring  construction  according  to  any 
one  of  claims  1  to  3,  wherein  said  bus  bar  (12)  is 
installed  on  a  relay  box  (11)  accommodating  a  plu- 
rality  of  relays(25,26,27,28);  and  said  relays  are 
electrically  connected  with  said  bus  bar. 
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