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(54)  A  wire  end  connection  construction 

(57)  To  facilitate  the  connection  of  a  wire  end  with 
an  equipment. 

A  distributor  13  is  formed  with  a  tubular  receptacle 
15,  and  a  male  terminal  fitting  1  1  projects  in  the  center 
of  the  receptacle  15.  A  female  terminal  fitting  12  is  con- 
nected  with  an  end  of  a  wire  1  6.  Further,  a  seal  member 
21  is  so  mounted  as  to  cover  the  female  terminal  fitting 
1  2  and  cause  it  to  project  along  the  center  axis.  At  the 
seal  member  21,  a  guide  portion  24  is  so  formed  as  to 
cover  the  female  terminal  fitting  12,  and  its  leading  end 

is  tapered  to  form  a  guide  surface  24a.  Thus,  even  if  the 
female  terminal  fitting  12  is  inserted  while  being  dis- 
placed  from  its  proper  insertion  position,  the  guide  sur- 
face  24a  comes  into  contact  with  an  opening  edge  15a 
of  the  receptacle  15,  thereby  guiding  the  fitting  12  to  the 
proper  insertion  position.  As  a  result,  the  female  termi- 
nal  fitting  12  can  be  connected  with  the  male  terminal 
fitting  11. 

FIG.  1 
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Description 

The  present  invention  relates  to  a  wire  end  connec- 
tion  construction  for  the  connection  of  the  wire  with  an 
equipment.  s 

The  internal  combustion  engine  of  a  vehicle  is  pro- 
vided  with  a  distributor  with  which  a  spark  coil  or  the  like 
is  connected  via  a  high  voltage  resistive  wire. 

The  construction  for  the  above  connection  is  as 
shown  in  FIG.  21  .  Specifically,  a  distributor  1  is  formed  to 
with  a  tubular  receptacle  2  in  the  middle  of  which  an 
externally  threaded  rod  as  a  male  terminal  fitting  3 
projects.  At  the  end  of  a  high  voltage  resistive  wire,  a 
female  terminal  fitting  5  is  mounted.  Further,  a  tubular 
seal  member  6  is  mounted  at  the  end  of  the  high  voltage  is 
resistive  wire  such  that  the  female  terminal  fitting  5 
projects  in  the  middle  of  the  hollow  space  of  the  seal 
member  6. 

In  order  to  connect  the  wire  4  with  the  distributor  1  , 
the  female  terminal  fitting  5  is  connected  with  the  male  20 
terminal  fitting  3  while  the  seal  member  6  is  fitted  into 
the  receptacle  2. 

However,  in  the  above  construction,  since  the  seal 
member  made  of  rubber  is  easily  deformable,  the 
female  terminal  tends  to  be  slanted  or  displaced  from  25 
the  center  position,  making  it  difficult  to  connect  the 
female  and  male  terminal  fittings.  Further,  since  the 
opening  of  the  receptacle  is  sealed  by  the  seal  member 
before  the  female  terminal  fitting  is  connected  with  the 
male  terminal  fitting,  the  position  of  the  male  terminal  fit-  30 
ting  cannot  be  confirmed  after  an  intermediate  stage, 
making  the  connection  even  more  difficult. 

In  view  of  the  above  problems,  an  object  of  the 
present  invention  is  to  provide  a  wire  end  connection 
construction  which  ensures  an  easier  connection.  35 

This  object  is  solved  according  to  the  invention  by  a 
wire  end  connection  construction  according  to  claim  1 
or  14.  Preferred  embodiments  of  the  invention  are  sub- 
ject  of  the  dependent  claims. 

According  to  the  invention,  there  is  provided  a  wire  40 
end  connection  construction  in  which  one  or  a  first  ter- 
minal  fitting  is  connected  or  connectable  with  particu- 
larly  an  end  of  a  wire  and  is  connectable  with  another  or 
a  second  terminal  fitting  being  disposed  in  a  terminal 
chamber  provided  or  formed  at  or  on  an  equipment,  45 
comprising:  a  seal  member  provided  or  provideable  at 
particularly  the  end  of  the  wire,  in  particular  for  sealing 
the  opening  of  the  terminal  chamber  watertight  when 
both  terminal  fittings  are  connected,  the  seal  member 
being  formed  with  at  least  one  guide  portion  for  guiding  so 
the  first  terminal  fitting  substantially  to  a  position  where 
it  is  connectable  with  the  second  terminal  fitting  by  com- 
ing  into  contact  particularly  from  a  radially  inward  direc- 
tion  with  (in  particular  the  opening  edge  of)  an  inner  wall 
surface  of  the  terminal  chamber  when  the  end  of  the  ss 
wire  is  inserted  or  upon  or  at  the  beginning  of  or  during 
the  insertion  of  the  first  terminal  fitting  into  the  terminal 
chamber. 

According  to  a  preferred  embodiment  of  the  inven- 

tion,  the  seal  member  is  formed  with  the  guide  portion. 
Preferably,  the  terminal  chamber  has  a  substan- 

tially  tubular  shape  and  wherein  the  seal  member  and 
the  guide  portion  have  preferably  concentric  substan- 
tially  tubular  shapes  and  are  substantially  disposed 
along  the  same  center  axis  as  the  terminal  chamber  at 
least  in  their  connected  state.  A  tubular  shape  accord- 
ing  to  the  invention  might  have  a  substantially  circular, 
elliptic,  square  or  rectangular  cross  sectional  shape. 

Further  preferably,  the  guide  portion  has  such  a 
substantially  tubular  shape  that  it  substantially  covers 
(i.e.  it  has  at  least  the  same  longitudinal  extension)  the 
first  terminal  fitting  and  its  outer  surface  comes  into  con- 
tact  with  the  inner  wall  surface  of  the  terminal  chamber 
when  both  terminal  fittings  are  connected  or  are  to  be 
connected,  and  in  particular  acts  as  a  seal  member  for 
sealing  the  opening  of  the  terminal  chamber,  preferably 
watertight. 

Still  further  preferably,  a  clearance  for  permitting  the 
deformation  of  the  guide  portion  is  defined  substantially 
between  the  guide  portion  and  the  first  terminal  fitting. 

Most  preferably,  the  terminal  chamber  is  formed  by 
a  substantially  tubular  wall  projecting  from  the  equip- 
ment,  and  preferably  wherein  the  seal  member  com- 
prises  an  outer  sealing  portion  which  is,  in  particular 
watertightly,  substantially  fitted  to  or  on  the  outer  sur- 
face  of  the  tubular  wall  and/or  an  inner  sealing  portion 
which  is,  in  particular  watertightly  inserted  into  the  tubu- 
lar  wall,  wherein  in  particular  the  inner  and  outer  sealing 
portions  are  displaced  with  respect  to  each  other  along 
an  insertion  direction,  in  particular  of  the  sealing  por- 
tions  into  or  on  the  tubular  wall  or  along  a  connection 
direction  of  the  terminal  fittings. 

According  to  a  further  preferred  embodiment,  the 
seal  member  is  formed  with  an  insertion  hole  into  which 
the  first  terminal  fitting  connected  with  the  wire  is 
inserted,  and/or  a  retaining  portion  for  engaging  the  first 
terminal  fitting  to  retain  it  in  a  specified  or  predeter- 
mined  or  predeterminable  position. 

According  to  still  a  further  preferred  embodiment  of 
the  invention,  the  guide  portion  is  provided  at  or  on  the 
first  terminal  fitting,  in  particular  for  guiding  the  first  ter- 
minal  fitting  to  the  position  for  coupling  with  or  fitting  on 
the  second  terminal  fitting  by  coming  into  contact  with 
particularly  the  opening  edge  of  the  terminal  chamber 
upon  or  during  the  insertion  of  the  first  terminal  fitting 
into  the  terminal  chamber  and/or  when  (in  particular  the 
end  of)  the  wire  is  inserted  into  the  terminal  chamber. 

Preferably,  the  first  terminal  fitting  comprises  a 
securing  portion  with  which  the  wire  is  to  be  connected 
and/or  a  connection  portion  with  which  the  second  ter- 
minal  fitting  is  to  be  connected,  and  preferably  wherein 
the  guide  portion  is  formed  between  the  securing  por- 
tion  and  the  connection  portion. 

Further  preferably,  the  guide  portion  is  formed  into 
a  preferably  hollow  substantially  cylindrical  shape. 

Still  further  preferably,  the  guide  portion  is  integrally 
or  unitarily  formed  with  the  first  terminal  fitting,  in  partic- 
ular  by  bending. 
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Most  preferably,  one  or  more  projections  are  formed 
on  the  guide  portion,  the  two  or  more  projections  being 
preferably  equally  spaced  in  the  circumferential  direc- 
tion. 

According  to  the  invention,  there  is  further  provided  s 
a  wire  end  connection  construction,  in  particular  accord- 
ing  to  the  invention  as  described  above  or  according  to 
one  or  more  of  the  preceding  embodiments,  in  which  a 
first  terminal  fitting  is  connected  or  connectable  with  (in 
particular  an  end  of)  a  wire  and  is  connectable  with  a  10 
second  terminal  fitting  being  disposed  in  a  terminal 
chamber  provided  or  formed  at  or  on  an  equipment, 
comprising  a  seal  member  provided  or  provideable  at 
the  wire,  in  particular  for  sealing  the  opening  of  the  ter- 
minal  chamber  particularly  watertight,  when  both  termi-  is 
nal  fittings  are  connected,  and  having  one  or  more  seal 
portions  or  guide  portion  extending  substantially  in  par- 
allel  to  the  first  terminal  fitting,  wherein  at  least  one  seal 
portion  is  arranged  in  the  radial  direction  between  the 
first  terminal  fitting  and  the  terminal  chamber,  the  seal  20 
portion  extending  in  particular  substantially  along  the 
full  or  complete  longitudinal  extension  or  length  of  the 
first  terminal  fitting. 

Thus,  according  to  the  invention,  the  sealing  prop- 
erties  of  the  wire  end  connector  are  improved,  in  partic-  25 
ular  against  the  infiltration  of  moisture.  Furthermore  the 
sealing  portion  can  serve  also  as  a  guide  portion  for 
substantially  guiding  the  first  fitting  to  a  coupling  posi- 
tion  with  the  second  fitting,  thus  providing  according  to 
the  invention  a  double  function  of  improved  sealing  and  30 
of  improved  connectability. 

According  to  a  preferred  embodiment  of  the  inven- 
tion,  there  is  provided  a  wire  end  connection  construc- 
tion  in  which  one  of  terminal  fittings  connectable  with 
each  other  is  connected  with  an  end  of  a  wire  and  the  35 
other  terminal  fitting  is  disposed  in  a  terminal  chamber 
formed  at  an  equipment,  the  one  terminal  fitting  is  con- 
nected  with  the  other  terminal  fitting  by  inserting  the  end 
of  the  wire  into  the  terminal  chamber  through  an  open- 
ing  of  the  terminal  chamber,  comprising:  40 

a  seal  member  provided  at  the  end  of  the  wire  for 
sealing  the  opening  of  the  terminal  chamber  water- 
tight  when  both  terminal  fittings  are  connected,  the 
seal  member  being  formed  with  a  guide  portion  for  45 
guiding  the  one  terminal  fitting  to  a  position  where  it 
is  connectable  with  the  other  terminal  fitting  by 
coming  into  contact  with  the  opening  edge  of  the 
terminal  chamber  when  the  end  of  the  wire  is 
inserted  into  the  terminal  chamber.  so 

Accordingly,  the  end  of  the  wire  is  connected  with 
the  equipment  by  inserting  the  end  of  the  wire  into  the 
terminal  chamber  formed  at  the  equipment  and  con- 
necting  the  one  terminal  fitting  with  the  other  terminal  fit-  ss 
ting.  At  this  time,  if  the  one  terminal  fitting  is  inserted 
while  being  displaced  from  its  proper  insertion  position, 
the  guide  portion  comes  into  contact  with  the  opening 
edge  of  the  terminal  chamber,  thereby  guiding  the  one 

terminal  fitting  to  the  proper  insertion  position.  In  other 
words,  the  one  terminal  fitting  can  be  securely  con- 
nected  with  the  other  terminal  fitting  by  being  guided  to 
the  proper  insertion  position.  Simultaneously,  the  open- 
ing  of  the  terminal  chamber  is  sealed  by  the  seal  mem- 
ber. 

Accordingly,  by  forming  the  guide  portion  at  the  seal 
member,  even  if  the  one  terminal  fitting  is  displaced 
from  its  proper  insertion  position,  it  can  be  guided  to  and 
connected  with  the  other  terminal  fitting.  Therefore,  the 
terminal  fittings  can  be  easily  and  securely  connected. 

Preferably,  the  terminal  chamber  has  a  tubular 
shape,  and  the  seal  member  and  the  guide  portion  have 
concentric  tubular  shapes  and  are  disposed  along  the 
same  center  axis  as  the  terminal  chamber. 

Accordingly,  if  the  one  terminal  fitting  is  displaced 
from  its  proper  insertion  position  when  both  terminal  fit- 
tings  are  connected,  the  guide  portion  and  the  seal 
member  are  displaced  from  the  center  axis  of  the  termi- 
nal  chamber,  with  the  result  that  the  guide  portion 
comes  into  contact  with  the  opening  edge  of  the  termi- 
nal  chamber.  Accordingly,  while  being  inserted,  the  one 
terminal  fitting  is  gradually  guided  to  its  proper  insertion 
position,  and  the  terminal  fittings  are  securely  con- 
nected.  Simultaneously,  the  opening  of  the  terminal 
chamber  is  sealed  by  the  seal  member. 

Further  preferably,  the  guide  portion  has  such  a 
tubular  shape  that  it  covers  the  one  terminal  fitting  and 
its  outer  surface  comes  into  contact  with  the  inner  wall 
surface  of  the  terminal  chamber  when  both  terminal  fit- 
tings  are  connected,  and  acts  as  a  seal  member  for 
sealing  the  opening  of  the  terminal  chamber  watertight. 

Accordingly,  the  guide  portion  guides  the  one  termi- 
nal  fitting  to  its  proper  insertion  position  when  the  termi- 
nal  fittings  are  connected,  and  seals  the  opening  of  the 
terminal  chamber  watertight  after  the  terminal  fittings 
are  connected  by  coming  into  contact  with  the  inner  wall 
surface  of  the  terminal  chamber.  Since  the  guide  portion 
has  a  sealing  function  as  well  as  a  guiding  function,  it  is 
not  necessary  to  separately  form  the  seal  member.  As  a 
result,  the  construction  of  the  guide  portion  can  be  sim- 
plified. 

Still  further  preferably,  a  clearance  for  permitting  the 
deformation  of  the  guide  portion  is  defined  between  the 
guide  portion  and  the  one  terminal  fitting. 

Accordingly,  the  guide  portion  which  also  acts  as 
the  seal  member  is  deformed  when  coming  into  contact 
with  the  inner  wall  surface  of  the  terminal  chamber. 
Accordingly,  an  insertion  force  can  be  reduced,  making 
the  insertion  of  the  guide  portion  into  the  terminal  cham- 
ber  easier.  As  a  result,  the  terminal  fittings  can  be  easily 
connected  while  the  terminal  chamber  is  securely 
sealed. 

Still  further  preferably,  the  terminal  chamber  is 
formed  by  a  tubular  wall  projecting  from  the  equipment, 
and  the  seal  member  comprises  an  outer  sealing  por- 
tion  which  is  watertightly  fitted  to  the  outer  surface  of  the 
tubular  wall  and  an  inner  sealing  portion  which  is  water- 
tightly  inserted  into  the  tubular  wall. 
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Accordingly,  when  the  terminal  fittings  are  con- 
nected,  the  outer  sealing  portion  is,  in  particular  water- 
tightly  fitted  to  the  outer  surface  of  the  tubular  wall  while 
the  inner  sealing  is  watertightly  inserted  into  the  tubular 
wall.  Since  the  terminal  chamber  is  sealed  by  both  inner 
and  outer  sealing  portions,  a  sealing  performance  can 
be  enhanced. 

Most  preferably,  the  inner  and  outer  sealing  por- 
tions  are  displaced  with  respect  to  an  insertion  direc- 
tion. 

Accordingly,  since  the  inner  and  outer  sealing  por- 
tions  are  displaced  with  respect  to  the  insertion  direc- 
tion,  they  are  pressed  against  the  tubular  wall  not 
simultaneously,  but  with  a  delay  when  the  terminal  fit- 
tings  are  connected.  Accordingly,  an  insertion  resist- 
ance  can  be  reduced.  Further,  since  the  terminal 
chamber  is  sealed  by  both  inner  and  outer  sealing  por- 
tions,  a  sealing  performance  can  be  enhanced. 

According  to  a  further  preferred  embodiment,  the 
seal  member  is  formed  with  an  insertion  hole  into  which 
the  one  terminal  fitting  connected  with  the  end  of  the 
wire  is  inserted,  and  a  retaining  portion  for  engaging  the 
one  terminal  fitting  to  retain  it  in  a  specified  position. 

Accordingly,  the  one  terminal  fitting  can  be  retained 
by  the  retaining  portion  of  the  seal  member.  Accord- 
ingly,  the  one  terminal  fitting  does  not  wobble  when  the 
terminal  fittings  are  connected,  thereby  making  the  con- 
nection  of  the  terminal  fittings  easier. 

According  to  still  a  further  preferred  embodiment  of 
the  invention,  there  is  provided  a  wire  end  connection 
construction  in  which  one  of  terminal  fittings  connecta- 
ble  with  each  other  is  connected  with  an  end  of  a  wire 
and  the  other  terminal  fitting  is  disposed  in  a  terminal 
chamber  formed  at  an  equipment,  the  one  terminal  fit- 
ting  is  connected  with  the  other  terminal  fitting  by  insert- 
ing  the  end  of  the  wire  into  the  terminal  chamber 
through  an  opening  of  the  terminal  chamber,  compris- 
ing: 

a  seal  member  for  sealing  the  opening  of  the  termi- 
nal  chamber  watertight  when  both  terminal  fittings 
are  connected,  and 
a  guide  portion  provided  at  the  one  terminal  fitting 
for  guiding  the  one  terminal  fitting  to  the  position  of 
the  other  terminal  fitting  by  coming  into  contact  with 
the  opening  edge  of  the  terminal  chamber  when  the 
end  of  the  wire  is  inserted  into  the  terminal  cham- 
ber. 

Accordingly,  the  end  of  the  wire  is  connected  with 
the  equipment  by  inserting  the  end  of  the  wire  into  the 
terminal  chamber  formed  at  the  equipment  and  con- 
necting  the  one  terminal  fitting  with  the  other  terminal  fit- 
ting.  At  this  time,  if  the  one  terminal  fitting  is  inserted 
while  being  displaced  from  its  proper  insertion  position, 
the  guide  portion  comes  into  contact  with  the  opening 
edge  of  the  terminal  chamber,  thereby  guiding  the  one 
terminal  fitting  to  the  proper  insertion  position.  In  other 
words,  the  one  terminal  fitting  can  be  securely  con- 

nected  with  the  other  terminal  fitting  by  being  guided  to 
the  proper  insertion  position.  Simultaneously,  the  open- 
ing  of  the  terminal  chamber  is  sealed  by  the  seal  mem- 
ber. 

5  As  described  above,  since  the  guide  portion  is 
formed  at  the  one  terminal  fitting,  the  one  terminal  fitting 
can  be  guided  to  and  connected  with  the  other  terminal 
fitting  even  if  it  is  displaced  from  its  proper  insertion 
position.  Therefore,  the  fittings  can  be  easily  and 

10  securely  connected. 
Preferably,  the  one  terminal  fitting  comprises  a 

securing  portion  with  which  the  end  of  the  wire  is  to  be 
connected  and  a  connection  portion  with  which  the 
other  terminal  fitting  is  to  be  connected,  and  the  guide 

is  portion  is  formed  between  the  securing  portion  and  the 
connection  portion. 

Further  preferably,  the  guide  portion  is  formed  into 
a  hollow  cylindrical  shape. 

Still  further  preferably,  the  guide  portion  is  integrally 
20  or  unitarily  formed  with  the  one  terminal  fitting  by  bend- 

ing. 
Most  preferably,  a  projection  is  formed  on  the  guide 

portion. 
Accordingly,  when  the  one  terminal  fitting  is  dis- 

25  placed  from  its  proper  insertion  position,  the  guide  por- 
tion  and  the  projection  come  into  contact  with  the 
opening  edge  of  the  terminal  chamber,  thereby  guiding 
the  one  terminal  fitting  to  the  proper  insertion  position. 

Accordingly,  the  one  terminal  fitting  can  be  guided 
30  over  a  wider  range  by  forming  the  projection  on  the 

guide  portion.  Thus,  the  fittings  can  be  securely  con- 
nected  by  guiding  the  displaced  one  terminal  fitting  to  its 
proper  insertion  position  even  in  the  case  that  the  diam- 
eter  of  the  one  terminal  fitting  is  smaller  than  the  inner 

35  diameter  of  the  terminal  chamber. 
These  and  other  objects,  features  and  advantages 

of  the  present  invention  will  become  more  apparent 
upon  a  reading  of  the  following  detailed  description  and 
accompanying  drawings  in  which: 

40 
FIG.  1  is  a  section  of  a  first  embodiment, 
FIG.  2  is  a  section  showing  a  state  where  a  guide 
surface  is  in  contact  with  a  receptacle  in  the  first 
embodiment, 

45  FIG.  3  is  a  section  showing  a  state  where  female 
and  male  terminal  fittings  are  connected  in  the  first 
embodiment, 
FIG.  4  is  a  section  of  a  second  embodiment, 
FIG.  5  is  a  section  of  a  third  embodiment, 

so  FIG.  6  is  a  section  of  a  fourth  embodiment, 
FIG.  7  is  a  front  view  of  a  fourth  embodiment, 
FIG.  8  is  a  front  view  of  a  fifth  embodiment, 
FIG.  9  is  a  section  of  a  sixth  embodiment, 
FIG.  10  is  a  section  of  a  seventh  embodiment,  and 

55  FIG.  1  1  is  a  section  of  an  eighth  embodiment, 
FIG.  12  is  a  section  showing  a  state  where  a  guide 
surface  is  in  contact  with  a  receptacle  in  the  eighth 
embodiment, 
FIG.  13  is  a  section  showing  a  state  where  female 

4 
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and  male  terminal  fittings  are  connected  in  the 
eighth  embodiment, 
FIG.  14  is  a  side  view  of  a  female  terminal  fitting 
according  to  a  ninth  embodiment, 
FIG.  15  is  a  side  view  of  a  female  terminal  fitting 
according  to  a  tenth  embodiment, 
FIG.  16  is  a  front  view  of  a  part  of  the  female  termi- 
nal  fitting  according  to  the  tenth  embodiment, 
FIG.  17  is  an  enlarged  section  of  a  protuberance  of 
the  female  terminal  fitting  according  to  the  tenth 
embodiment, 
FIG.  18  is  an  enlarged  section  of  another  protuber- 
ance  of  the  female  terminal  fitting  according  to  the 
tenth  embodiment, 
FIG.  19  is  an  enlarged  section  of  still  another  protu- 
berance  of  the  female  terminal  fitting  according  to 
the  tenth  embodiment, 
FIG.  20  is  a  section  of  an  eleventh  embodiment, 
and 
FIG.  21  is  a  section  of  a  prior  art  connection  con- 
struction. 

(First  Embodiment) 

Hereafter,  a  first  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIGS.  1  to  3. 

This  wire  end  connection  construction  is  adapted  to 
connect  an  end  of  a  high  voltage  resistive  wire  with  e.g. 
a  distributor  or  a  spark  coil  in  the  internal  combustion 
engine  of  a  vehicle. 

As  shown  in  FIG.  1  ,  this  connection  construction  is 
provided  with  a  male  terminal  fitting  1  1  and  a  female  ter- 
minal  fitting  1  2  which  are  connectable  with  each  other. 
The  male  terminal  fitting  1  1  is  disposed  in  a  receptacle 
1  5  projecting  from  a  side  surface  of  a  casing  1  4  of  a  dis- 
tributor  13.  The  receptacle  15  has  a  tubular  shape,  and 
the  inner  diameter  thereof  is  considerably  larger  than 
the  diameter  of  the  male  terminal  fitting  1  1  .  The  male 
terminal  fitting  11  is  an  externally  threaded  rod,  and 
projects  along  a  center  axis  of  the  receptacle  1  5  by  such 
a  distance  that  the  leading  end  thereof  is  located  slightly 
inward  of  an  opening  edge  15a  of  the  receptacle  15. 
Through  unillustrated,  the  male  terminal  fitting  11  is 
connected  with  a  distribution  circuit  within  the  distributor 
13. 

On  the  other  hand,  the  female  terminal  fitting  12  is 
connected  with  an  end  of  a  wire  1  6.  The  female  terminal 
fitting  12  includes  a  barrel  portion  17  and  a  connection 
portion  1  8  formed  at  the  leading  end  of  the  barrel  por- 
tion  1  7  and  engageable  with  the  male  terminal  fitting  1  1  . 
The  barrel  portion  1  7  includes  one  or  more,  in  particular 
three  pairs  of  deformable  portions  1  9  along  its  longitudi- 
nal  direction.  After  the  end  of  the  wire  16  is  placed  on 
the  barrel  portion  17,  the  deformable  portions  19  are 
bent  to  retain  the  wire  16,  thereby  connecting  the  end  of 
the  wire  16  with  the  barrel  17.  The  leading  end  of  each 
deformable  portion  19  is  serrated  like  saw  teeth,  so  that 
it  cuts  in  the  insulation  coating  of  the  wire  1  6  when  being 

bent,  thereby  making  the  connection  more  secure.  The 
connection  portion  1  8  is  formed  by  bending  a  metal  strip 
into  a  hollow  cylindrical  shape  extending  along  the  lon- 
gitudinal  direction,  and  the  inner  diameter  thereof  is 

5  substantially  equal  to  the  outer  diameter  of  the  male  ter- 
minal  fitting  1  1.  A  C-shaped  elastic  member  20  is  fitted 
on  the  leading  end  of  the  connection  portion  1  8  to  join  a 
seam  formed  when  the  metal  strip  is  bent.  The  elastic 
member  20  applies  a  biasing  force  to  narrow  the  open- 

10  ing  of  the  connection  portion  18,  and  the  male  terminal 
fitting  1  1  is  pressed  into  the  narrowed  opening  of  the 
connection  portion  18.  Between  the  barrel  portion  17 
and  the  connection  portion  18,  a  stopper  wall  25  is 
formed  by  bending  the  material.  When  the  wire  16  is 

15  connected,  the  leading  end  thereof  comes  into  contact 
with  the  stopper  wall  25  to  be  positioned. 

A  seal  member  21  of  insulating  and/or  sealing 
material,  e.g.  of  rubber  is  mounted  on  the  end  of  the 
wire  16.  At  the  front  side  of  the  seal  member  21  ,  there  is 

20  formed  a  sealing  tubular  portion  22  fittable  to  the  outer 
surface  of  the  receptacle  15.  The  sealing  tubular  portion 
22  has  an  inner  diameter  slightly  smaller  than  the  outer 
diameter  of  the  receptacle  15,  and  is  watertightly  fittable 
to  the  receptacle  15.  A  through  hole  23  is  so  formed  as 

25  to  extend  from  the  rear  end  surface  of  the  seal  member 
21  to  the  inside  of  the  sealing  tubular  portion  22.  The 
rear  part  of  the  through  hole  23  has  a  diameter  slightly 
smaller  than  the  that  of  the  wire  1  6,  and  the  front  part 
thereof  is  formed  to  have  a  slightly  larger  diameter 

30  (slightly  smaller  than  the  barrel  portion  1  7)  than  that  of 
the  rear  part,  thereby  forming  a  retaining  portion  26. 
The  barrel  portion  17  of  the  female  terminal  fitting  12 
connected  with  the  wire  16  is  fitted  into  the  retaining 
portion  26  through  the  through  hole  23,  with  the  result 

35  that  the  female  terminal  fitting  12  is  retained  with  the 
connection  portion  18  projecting  into  the  sealing  tubular 
portion  22. 

Inside  the  sealing  tubular  portion  22,  a  guide  por- 
tion  24  projects  such  that  it  coats  the  outer  surface  of 

40  the  female  terminal  fitting  12.  The  guide  portion  22  has 
a  tubular  shape,  and  the  outer  diameter  thereof  is 
slightly  smaller  than  the  inner  diameter  of  the  receptacle 
1  5.  The  leading  end  of  the  guide  portion  24  is  tapered  to 
form  a  guide  surface  24a.  More  specifically,  when  the 

45  female  terminal  fitting  12  is  inserted  into  the  receptacle 
15  while  being  displaced  from  its  proper  insertion  posi- 
tion  (center  axis  of  the  receptacle  15),  the  guide  surface 
24a  comes  into  contact  with  the  opening  edge  1  5a  of 
the  receptacle  15,  thereby  guiding  the  female  terminal 

so  fitting  12  to  the  proper  insertion  position.  An  opening 
edge  22a  of  the  tubular  portion  22  is  also  tapered  to 
make  it  easier  to  fit  the  tubular  portion  22  on  the  recep- 
tacle  15. 

Next,  the  action  of  this  embodiment  is  described.  In 
55  order  to  connect  the  end  of  the  wire  1  6  with  the  distribu- 

tor  13,  the  female  terminal  fitting  12  is  inserted  into  the 
receptacle  15  while  the  seal  member  21  is  fitted  on  the 
receptacle  15.  At  this  time,  if  the  female  terminal  fitting 
12  is  obliquely  inserted  while  being  displaced  from  its 

5 
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proper  insertion  position  as  shown  in  FIG.  2,  the  guide 
surface  24a  of  the  guide  portion  24  comes  into  contact 
with  the  opening  edge  15a  of  the  receptacle  15.  Accord- 
ingly,  while  being  pressed  into  the  receptacle  15,  the 
female  terminal  fitting  1  2  is  guided  to  its  proper  insertion  5 
position,  and  consequently  connected  with  the  male  ter- 
minal  fitting  11.  As  a  result,  the  terminal  fittings  11,12 
are  securely  connected,  and  the  opening  of  the  recepta- 
cle  15  is  sealed  watertight  (see  FIG.  3). 

Since  the  seal  member  21  is  formed  with  the  guide  10 
portion  24  in  this  embodiment,  the  terminal  fittings  1  1  , 
12  can  be  securely  connected  even  if  the  female  termi- 
nal  fitting  12  is  obliquely  inserted  while  being  displaced 
from  its  proper  insertion  position.  In  other  words,  since 
the  terminal  fittings  11,  12  can  be  securely  connected  is 
only  by  inserting  the  female  terminal  fitting  12  into  the 
receptacle  1  5,  the  connection  can  be  very  easily  made. 
Further,  since  the  female  terminal  fitting  12  can  be 
retained  by  the  retaining  portion  26  of  the  seal  member 
21  ,  the  female  terminal  fitting  12  does  not  wobble  when  20 
the  terminal  fittings  11,  12  are  connected.  As  a  result, 
the  connection  can  be  more  easily  made. 

(Second  Embodiment  > 
25 

Hereafter,  a  second  embodiment  of  the  wire  end 
connection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  4. 

Although  the  guide  portion  24  of  the  first  embodi- 
ment  has  its  leading  end  tapered,  a  guide  portion  of  the  30 
second  embodiment  has  a  tapered  projected  portion 
formed  at  its  leading  end. 

Specifically,  as  shown  in  FIG.  4,  a  guide  portion  31 
is  formed  such  that  its  outer  diameter  is  slightly  smaller 
than  the  inner  diameter  of  a  receptacle  32,  a  front  part  35 
of  its  outer  surface  projects  more  outward  than  a  base 
part,  and  this  projected  portion  33  is  tapered  toward  the 
leading  end  of  the  guide  portion  31.  The  outer  diameter 
of  the  projected  portion  33  is  slightly  larger  than  the 
inner  diameter  of  the  receptacle  32  so  that,  when  the  40 
guide  portion  31  is  inserted  into  the  receptacle  32,  the 
projected  portion  33  is  compressed  to  be  in  close  con- 
tact  with  the  inner  wall  surface  of  the  receptacle  32. 
Where  the  projected  portion  32  is  tapered,  there  is 
formed  a  guide  surface  33a.  When  a  female  terminal  fit-  45 
ting  34  is  displaced  from  its  proper  insertion  position, 
the  guide  surface  33a  comes  into  contact  with  an  open- 
ing  edge  32a  of  the  receptacle  32,  thereby  guiding  the 
female  terminal  fitting  34  to  the  proper  insertion  posi- 
tion.  Since  the  other  construction  is  similar  or  same  as  so 
that  of  the  first  embodiment,  no  description  is  given  by 
identifying  the  corresponding  or  same  elements  by  the 
same  reference  numerals. 

Thus,  even  if  the  female  terminal  fitting  34  is 
inserted  while  being  displaced  from  its  proper  insertion  ss 
position,  it  is  guided  to  the  proper  insertion  position  by 
the  guide  surface  33a.  Accordingly,  the  terminal  fittings 
34,  35  can  be  easily  and  securely  connected  as  in  the 
first  embodiment.  Further,  as  the  terminal  fittings  34,  35 

are  connected,  the  opening  of  the  receptacle  32  is 
sealed  watertight  by  both  the  sealing  tubular  portion  22 
and  the  projected  portion  33,  further  enhancing  a  seal- 
ing  performance. 

(Third  Embodiment) 

Hereafter,  a  third  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  5. 

Although  the  depth  of  the  sealing  tubular  portion  22 
is  set  substantially  equal  to  the  projecting  distance  of 
the  receptacle  32  in  the  second  embodiment,  a  sealing 
tubular  portion  61  has  a  short  depth  as  shown  in  FIG.  5 
and  can  cover  only  the  leading  end  of  the  receptacle  32 
in  this  embodiment.  Since  the  other  construction  is  sim- 
ilar  or  same  as  that  of  the  second  embodiment,  no 
description  is  given  by  identifying  the  corresponding  or 
same  elements  by  the  same  reference  numerals. 

In  such  a  case,  when  the  terminal  fittings  34,  35  are 
connected,  the  projected  portion  33  is  inserted  into  the 
receptacle  32  while  being  compressed  and  then  the 
sealing  tubular  portion  61  is  fitted  to  the  outer  surface  of 
the  receptacle  32.  Accordingly,  the  projected  portion  33 
and  the  sealing  tubular  portion  61  are  not  simultane- 
ously  pressed  against  the  receptacle  32,  thereby  reduc- 
ing  an  insertion  resistance.  Further,  since  the  opening 
of  the  receptacle  32  can  be  sealed  by  both  the  sealing 
tubular  portion  61  and  the  projected  portion  33,  a  seal- 
ing  performance  can  be  further  enhanced. 

(Fourth  Embodiment  > 

Hereafter,  a  fourth  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIGS.  6  and  7. 

Although  the  elastic  member  20  fitted  on  the  female 
terminal  fitting  34  is  in  close  contact  with  the  inner  sur- 
face  of  the  projected  portion  33  in  the  second  embodi- 
ment,  the  inner  surface  of  a  projected  portion  72  formed 
at  the  leading  end  of  a  guide  portion  71  is  cut  away  over 
the  entire  circumference  to  form  a  clearance  73 
between  the  inner  surface  of  the  projected  portion  72 
and  the  elastic  member  20  as  shown  in  FIGS.  6  and  7  in 
this  embodiment.  Since  the  other  construction  is  similar 
or  same  as  that  of  the  second  embodiment,  no  descrip- 
tion  is  given  by  identifying  the  corresponding  or  same 
elements  by  the  same  reference  numerals. 

Thus,  the  projected  portion  72  is  deformed  if  it 
comes  into  contact  with  the  opening  edge  32a  of  the 
receptacle  32  when  the  terminal  fittings  34,  35  are  con- 
nected,  and  inserted  into  the  receptacle  32  while  guid- 
ing  the  female  terminal  fitting  34  to  its  proper  insertion 
position.  Accordingly,  a  force  for  inserting  the  guide  por- 
tion  71  into  the  receptacle  32  can  be  reduced,  with  the 
result  that  the  terminal  fittings  34,  35  can  be  easily  con- 
nected  and  the  opening  of  the  receptacle  32  can  be 
easily  sealed. 

6 
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(Fifth  Embodiment) 

Hereafter,  a  fifth  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  8.  s 

Although  the  elastic  member  20  fitted  on  the  female 
terminal  fitting  34  is  in  close  contact  with  the  inner  sur- 
face  of  the  projected  portion  33  in  the  second  embodi- 
ment,  the  inner  surface  of  a  projected  portion  82  formed 
at  the  leading  end  of  a  guide  portion  81  is  serrated  over  w 
the  entire  circumference  to  form  a  clearance  83 
between  the  inner  surface  of  the  projected  portion  82 
and  the  elastic  member  20  as  shown  in  FIG.  8  in  this 
embodiment.  The  clearance  83  is  interrupted  in  the  cir- 
cular  direction  by  projections  82a,  which  extend  15 
inwardly  from  the  projected  portion,  being  in  particular 
unitarily  or  integrally  formed  therewith,  toward  the  C- 
shaped  elastic  member  20,  thus  forming  a  star-like  con- 
figuration.  Since  the  other  construction  is  similar  or 
same  as  that  of  the  second  embodiment,  no  description  20 
is  given  by  identifying  the  corresponding  or  same  ele- 
ments  by  the  same  reference  numerals. 

Thus,  the  projected  portion  82  is  deformed  if  it 
comes  into  contact  with  the  opening  edge  32a  of  the 
receptacle  32  when  the  terminal  fittings  34,  35  are  con-  25 
nected,  and  inserted  into  the  receptacle  32  while  guid- 
ing  the  female  terminal  fitting  34  to  its  proper  insertion 
position.  Accordingly,  similar  to  the  fourth  embodiment, 
a  force  for  inserting  the  guide  portion  81  into  the  recep- 
tacle  32  can  be  reduced.  Further,  since  the  inner  sur-  30 
face  is  serrated,  the  opening  of  the  receptacle  32  can  be 
sealed  while  preventing  the  strain  caused  by  the  com- 
pression  of  the  projected  portion  82. 

(Sixth  Embodiment  )  35 

Hereafter,  a  sixth  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  9. 

Although  the  guide  portion  24  of  the  first  embodi-  40 
ment  has  its  leading  end  tapered,  a  guide  portion  41  of 
the  sixth  embodiment  has  a  bulging  portion  42  formed 
at  its  leading  end. 

Specifically,  as  shown  in  FIG.  9,  a  guide  portion  41 
is  formed  such  that  its  diameter  is  slightly  smaller  than  45 
the  inner  diameter  of  the  receptacle  and  a  leading  part 
of  its  outer  surface  bulges  outward  over  the  entire  cir- 
cumference.  This  bulging  portion  42  has  a  round  or 
elliptical  or  rounded  annular  shape,  and  the  outer  diam- 
eter  of  the  most  bulging  part  is  slightly  larger  than  the  so 
inner  diameter  of  the  receptacle.  In  other  words,  when 
the  guide  portion  41  is  inserted  into  the  receptacle,  the 
bulging  portion  42  is  compressed,  thereby  being 
brought  into  close  contact  with  the  inner  surface  of  the 
receptacle.  Further,  a  slanting  surface  at  the  front  side  55 
of  the  bulging  portion  42  forms  a  guide  surface  42a. 
When  the  female  terminal  fitting  is  displaced  from  its 
proper  insertion  position,  the  guide  surface  42a  comes 
into  contact  with  the  opening  edge  of  the  receptacle, 

thereby  guiding  the  female  terminal  fitting  to  the  proper 
insertion  position.  Since  the  other  construction  is  similar 
or  same  as  that  of  the  first  embodiment,  no  description 
is  given  by  identifying  the  corresponding  or  same  ele- 
ments  by  the  same  reference  numerals. 

Thus,  similar  to  the  first  embodiment,  the  terminal 
fittings  can  be  easily  and  securely  connected.  Further, 
since  the  opening  of  the  receptacle  can  be  sealed 
watertight  by  the  bulging  portion  42  as  well,  a  sealing 
performance  can  be  further  enhanced. 

(Seventh  Embodiment) 

Hereafter,  a  seventh  embodiment  of  the  wire  end 
connection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  10. 

Although  the  guide  portion  24  of  the  first  embodi- 
ment  has  a  tapered  leading  end,  a  guide  portion  51  of 
the  seventh  embodiment  is  formed  with  lips  52. 

Specifically,  as  shown  in  FIG.  10,  a  guide  portion  51 
is  formed  such  that  its  diameter  is  slightly  smaller  than 
the  inner  diameter  of  the  receptacle,  and  one  or  more,  in 
particular  three  lips  52  are  formed  one  after  another 
along  the  longitudinal  direction  at  the  substantially  front 
part  of  the  outer  surface  of  the  guide  portion  51  .  The 
outer  diameter  of  the  lips  52  is  slightly  larger  than  the 
inner  diameter  of  the  receptacle.  The  foremost  lip  52  is 
tapered  toward  the  leading  end  of  the  guide  portion  51  , 
thereby  forming  a  guide  surface  52a.  Thus,  when  the 
guide  portion  51  is  inserted  into  the  receptacle,  the  lips 
52  are  compressed  to  be  in  close  contact  with  the  inner 
wall  surface  of  the  receptacle.  When  the  female  terminal 
fitting  is  displaced  from  its  proper  insertion  position,  the 
guide  surface  52a  comes  into  contact  with  an  opening 
edge  of  the  receptacle,  thereby  guiding  the  female  ter- 
minal  fitting  to  the  proper  insertion  position.  Since  the 
other  construction  is  similar  or  same  as  that  of  the  first 
embodiment,  no  description  is  given  by  identifying  the 
corresponding  or  same  elements  by  the  same  reference 
numerals. 

Accordingly,  similar  to  the  foregoing  embodiments, 
the  terminal  fittings  can  be  easily  and  securely  con- 
nected.  Further,  since  the  opening  of  the  receptacle  can 
be  sealed  watertight  by  the  lips  52  as  well,  a  sealing 
performance  can  be  further  enhanced. 

The  present  invention  is  not  limited  to  the  foregoing 
embodiments,  but  may  be  embodied  in  the  following 
manners.  These  embodiments  are  also  embraced  by 
the  technical  scope  of  the  present  invention  as  defined 
in  the  claims. 

(1)  Although  the  sealing  tubular  portion  61  has  such 
a  depth  that  it  can  cover  only  the  leading  end  of  the 
receptacle  32  in  the  third  embodiment,  it  may  be 
completely  deleted.  More  specifically,  in  FIG.  5,  the 
sealing  tubular  portion  61  may  not  be  formed  and 
the  opening  of  the  receptacle  32  may  be  sealed 
only  by  the  projected  portion  33,  and  the  displaced 
female  terminal  fitting  34  may  be  guided  to  its 
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proper  insertion  position  by  the  guide  surface  33a 
formed  at  the  projected  portion  33.  The  construc- 
tion  can  be  simplified  by  deleting  the  sealing  tubular 
portion  61. 
(2)  Although  the  barrel  portion  17  includes  three  s 
pairs  of  deformable  members  19  in  the  foregoing 
embodiments,  it  may  include  one,  two  or  more  than 
three  pairs  of  deformable  members  19.  Further,  the 
leading  end  of  each  deformable  member  19  may 
not  be  serrated.  u 

A  variety  of  other  changes  are  possible  without 
departing  the  scope  and  spirit  of  the  present  invention 
as  defined  in  the  claims. 

H 
(Eighth  embodiment) 

Hereafter,  an  eighth  embodiment  of  the  wire  end 
connection  construction  according  to  the  invention  is 
described  with  reference  to  FIGS.  1  1  to  13.  2t 

This  wire  end  connection  construction  is  adapted  to 
connect  an  end  of  a  high  voltage  resistive  wire  with  a 
distributor  or  a  spark  coil  in  the  internal  combustion 
engine  of  a  vehicle. 

As  shown  in  FIG.  1  1  ,  this  connection  construction  is  21 
provided  with  a  male  terminal  fitting  1  1  1  and  a  female 
terminal  fitting  112  which  are  connectable  with  each 
other.  The  male  terminal  fitting  1  1  1  is  disposed  in  a 
receptacle  115  (corresponding  to  the  terminal  chamber 
according  to  the  invention)  projecting  from  a  side  sur-  3< 
face  of  a  casing  1  1  4  of  a  distributor  1  1  3.  The  receptacle 
1  1  5  has  a  tubular  shape,  and  the  inner  diameter  thereof 
is  considerably  larger  than  the  diameter  of  the  male  ter- 
minal  fitting  111.  The  male  terminal  fitting  111  is  an 
externally  threaded  rod,  and  projects  along  a  center  3t 
axis  of  the  receptacle  1  1  5  by  such  a  distance  that  the 
leading  end  thereof  is  located  slightly  inward  of  an 
opening  edge  1  15a  of  the  receptacle  115.  Through  unil- 
lustrated,  the  male  terminal  fitting  1  1  1  is  connected  with 
a  distribution  circuit  within  the  distributor  113.  4t 

On  the  other  hand,  the  female  terminal  fitting  1  12  is 
connected  with  an  end  of  a  wire  116.  The  female  termi- 
nal  fitting  1  12  includes  a  barrel  portion  1  1  7  (correspond- 
ing  to  a  securing  portion  according  to  the  invention),  a 
connection  portion  1  1  8  engageable  with  the  male  termi-  4t 
nal  fitting  111,  and  a  guide  portion  24  formed  between 
the  barrel  portion  1  1  7  and  the  connection  portion  1  1  8. 
The  barrel  portion  117  includes  one  or  more,  in  particu- 
lar  three  pairs  of  deformable  portions  119  along  its  lon- 
gitudinal  direction.  After  the  end  of  the  wire  116  is  5< 
placed  on  the  barrel  portion  1  1  7,  the  deformable  por- 
tions  1  19  are  bent  to  retain  the  wire  116,  thereby  con- 
necting  the  end  of  the  wire  1  1  6  with  the  barrel  1  1  7.  The 
leading  end  of  each  deformable  portion  1  19  is  serrated 
like  saw  teeth,  so  that  it  cuts  in  the  insulation  coating  of  si 
the  wire  1  16  when  being  bent,  thereby  making  the  con- 
nection  more  secure. 

The  guide  portion  124  is  formed  by  bending  a  thin 
metal  plate  into  a  hollow  cylindrical  shape  together  with 

the  connection  portion  118,  and  its  leading  end  is 
tapered  toward  the  connection  portion  1  1  8.  The  cylindri- 
cal^  formed  portion  is  a  guiding  cylindrical  portion 
124a,  and  the  outer  diameter  thereof  is  set  slightly 
smaller  than  the  inner  diameter  of  the  receptacle  115. 
The  outer  surface  of  the  tapered  portion  forms  a  guide 
surface  124b.  When  the  female  terminal  fitting  112  is 
inserted  into  the  receptacle  115  while  being  displaced 
from  its  proper  insertion  position  (the  center  axis  of  the 
receptacle  115),  this  guide  surface  124b  comes  into 
contact  with  an  opening  edge  1  1  5a  of  the  receptacle 
115,  thereby  guiding  the  female  terminal  fitting  112  to 
the  proper  insertion  position. 

The  connection  portion  1  1  8  is  formed  into  a  hollow 
cylindrical  shape,  and  the  inner  diameter  thereof  is  sub- 
stantially  equal  to  the  outer  diameter  of  the  male  termi- 
nal  fitting  1  1  1  .  A  C-shaped  elastic  member  120  is  fitted 
on  the  leading  end  of  the  connection  portion  1  18  to  join 
a  seam  formed  when  the  metal  strip  is  bent.  The  elastic 
member  120  applies  a  biasing  to  narrow  the  opening  of 
the  connection  portion  1  18,  and  the  male  terminal  fitting 
1  1  1  is  pressed  into  the  narrowed  opening  of  the  con- 
nection  portion  1  1  8.  Between  the  barrel  portion  1  1  7  and 
the  connection  portion  1  1  8,  a  stopper  wall  1  25  is  formed 
by  bending  the  material.  When  the  wire  116  is  con- 
nected,  the  leading  end  thereof  comes  into  contact  with 
the  stopper  wall  125  to  be  positioned. 

A  seal  member  121  of  rubber  is  mounted  on  the 
end  of  the  wire  1  1  6.  At  the  front  side  of  the  seal  member 
121,  there  is  formed  a  sealing  tubular  portion  122  fitta- 
ble  to  the  outer  surface  of  the  receptacle  1  1  5.  The  seal- 
ing  tubular  portion  122  has  an  inner  diameter  slightly 
smaller  than  the  outer  diameter  of  the  receptacle  115, 
and  is  watertightly  fittable  to  the  receptacle  115.  A 
through  hole  1  23  is  so  formed  as  to  extend  from  the  rear 
end  surface  of  the  seal  member  121  to  the  inside  of  the 
sealing  tubular  portion  122.  The  rear  part  of  the  through 
hole  123  has  a  diameter  slightly  smaller  than  the  that  of 
the  wire  1  16,  and  the  front  part  thereof  is  formed  to  have 
a  slightly  larger  diameter  (slightly  smaller  than  the  barrel 
portion  1  1  7)  than  that  of  the  rear  part,  thereby  forming  a 
retaining  portion  126.  The  barrel  portion  117  of  the 
female  terminal  fitting  112  connected  with  the  wire  116 
is  fitted  into  the  retaining  portion  126  through  the 
through  hole  123,  with  the  result  that  the  female  termi- 
nal  fitting  1  1  2  is  retained  with  the  connection  portion 
118  projecting  into  the  sealing  tubular  portion  122.  An 
opening  edge  122a  of  the  sealing  tubular  portion  122  is 
tapered  so  as  to  make  it  easier  to  fit  the  sealing  tubular 
portion  1  22  to  the  outer  surface  of  the  receptacle  1  1  5. 

Next,  the  action  of  this  embodiment  is  described.  In 
order  to  connect  the  end  of  the  wire  1  1  6  with  the  distrib- 
utor  113,  the  female  terminal  fitting  1  12  is  inserted  into 
the  receptacle  115  while  the  seal  member  121  is  fitted 
on  the  receptacle  1  1  5.  At  this  time,  if  the  female  terminal 
fitting  112  is  obliquely  inserted  while  being  displaced 
from  its  proper  insertion  position  as  shown  in  FIG.  12, 
the  guide  surface  124a  of  the  guide  portion  124  comes 
into  contact  with  the  opening  edge  1  1  5a  of  the  recepta- 
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cle  115.  Accordingly,  while  being  pressed  into  the 
receptacle  115,  the  female  terminal  fitting  1  12  is  guide 
to  its  proper  insertion  position,  and  consequently  con- 
nected  with  the  male  terminal  fitting  1  1  1  .  As  a  result,  the 
terminal  fittings  111,  112  are  securely  connected,  and 
the  opening  of  the  receptacle  115  is  sealed  watertight 
(see  FIG.  13). 

Thus  in  this  embodiment,  since  the  guide  portion 
124  is  formed  at  the  female  terminal  fitting  1  12,  even  if 
the  female  terminal  fitting  1  1  2  is  obliquely  inserted  while 
being  displaced  from  its  proper  insertion  position,  the  fit- 
tings  111,  112  can  be  securely  connected.  In  other 
words,  only  by  inserting  the  female  terminal  fitting  112 
into  the  receptacle  115,  the  fittings  111,  112  can  be 
securely  connected,  largely  facilitating  the  connection. 

(Ninth  embodiment) 

Hereafter,  a  ninth  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  14. 

The  ninth  embodiment  differs  from  the  eighth 
embodiment  in  that  the  guide  portion  73  is  formed  with 
a  rib  74. 

Specifically,  as  shown  in  FIG.  14,  a  guide  portion 
173  is  formed  between  a  barrel  portion  171  and  a  con- 
nection  portion  172  as  in  the  eighth  embodiment.  At 
least  one  rib  174  is  formed  on  the  outer  surface  of  a 
guiding  cylindrical  portion  1  73a  of  the  guide  portion  1  73 
over  the  entire  circumference.  The  rib  1  74  is  embossed 
before  the  guide  portion  173  is  formed  into  a  hollow 
cylindrical  shape.  A  projecting  distance  of  the  rib  1  74  is 
set  such  that  the  outer  diameter  of  the  guiding  cylindri- 
cal  portion  1  73  where  the  rib  1  74  is  formed  is  slightly 
smaller  than  the  inner  diameter  of  the  receptacle  115 
(see  FIG.  1  1).  Since  the  other  construction  is  same  as 
that  of  the  eighth  embodiment,  no  description  is  given 
by  identifying  the  corresponding  or  same  elements  by 
the  same  reference  numerals. 

Thus,  when  a  female  terminal  fitting  1  75  is  obliquely 
inserted  while  being  displaced  from  its  proper  insertion 
position,  a  guide  surface  1  73b  and  the  rib  1  74  come  into 
contact  with  the  opening  edge  115a  of  the  receptacle 
115,  thereby  guiding  the  fitting  175  to  the  proper  inser- 
tion  position.  Accordingly,  similar  to  the  eighth  embodi- 
ment,  the  fittings  175,  111  (see  FIG.  11)  can  be  easily 
and  securely  connected.  Particularly  in  this  embodi- 
ment,  since  the  female  terminal  fitting  175  can  be 
guided  over  a  wider  range  by  forming  the  rib  1  74  on  the 
guiding  cylindrical  portion  173a,  it  can  be  effectively 
guided  to  its  proper  insertion  position  even  if  the  diame- 
ter  of  the  guide  portion  173  is  smaller  than  the  inner 
diameter  of  the  receptacle  1  1  5. 

(Tenth  embodiment) 

Hereafter,  a  tenth  embodiment  of  the  wire  end  con- 
nection  construction  according  to  the  invention  is 
described  with  reference  to  FIGS.  15  to  19. 

Although  the  rib  174  is  formed  on  the  guiding  cylin- 
drical  portion  173a  over  the  entire  circumference  in  the 
ninth  embodiment,  three  protuberances  32  are  formed 
on  the  guiding  cylindrical  portion  31a  in  the  tenth 

5  embodiment. 
Specifically,  as  shown  in  FIGS.  15  and  16,  one  or 

more  protuberances  132  are  formed  in  specified  posi- 
tions  (e.g.  three,  in  particular  equally  circumferentially 
spaced  positions)  of  the  outer  surface  of  a  guiding  cylin- 

10  drical  portion  131a  of  a  guide  portion  131  formed 
between  a  barrel  portion  1  34  and  a  connection  portion 
1  35.  The  protuberances  1  32  are  embossed  before  the 
guide  portion  131  is  formed  into  a  cylindrical  shape.  A 
projecting  distance  of  the  protuberances  1  32  is  set  such 

15  that  the  outer  diameter  of  the  guiding  cylindrical  portion 
131a  where  the  protuberances  132  are  formed  is 
slightly  smaller  than  the  inner  diameter  of  the  receptacle 
1  15  (see  FIG.  1  1).  Since  the  other  construction  is  simi- 
lar  or  same  as  that  of  the  eighth  embodiment,  no 

20  description  is  given  by  identifying  the  corresponding  or 
same  elements  by  the  same  reference  numerals.  In 
order  to  ensure  a  smooth  guiding  function,  it  is  preferred 
that  three  or  more  protuberances  1  32  be  circumferen- 
tially  arranged  at  specified  intervals.  However,  the 

25  arrangement  of  one  or  two  protuberances  and  the  une- 
qual  arrangement  of  the  protuberances  are  also 
embraced  by  the  present  invention.  The  protuberances 
may  be  displaced  (not  shown)  with  respect  to  each 
other  in  the  longitudinal  direction  of  the  guide  portion. 

30  Thus,  when  a  female  terminal  fitting  1  33  is  obliquely 
inserted  while  being  displaced  from  its  proper  insertion 
position,  a  guide  surface  131b  and  the  protuberances 
1  32  come  into  contact  with  the  opening  edge  1  1  5a  of 
the  receptacle  1  1  5,  thereby  guiding  the  fitting  1  33  to  the 

35  proper  insertion  position.  Accordingly,  the  fittings  175, 
1  1  1  (see  FIG.  1  1)  can  be  easily  and  securely  connected 
in  this  embodiment  as  well.  Further,  similar  to  the  ninth 
embodiment,  since  the  female  terminal  fitting  133  can 
be  guided  over  a  wider  range  by  forming  the  protuber- 

40  ances  132  on  the  guiding  cylindrical  portion  131a,  it  can 
be  effectively  guided  to  its  proper  insertion  position  even 
if  the  diameter  of  the  guide  portion  131  is  smaller  than 
the  inner  diameter  of  the  receptacle  115. 

The  protuberances  132  may  not  necessarily  be 
45  formed  by  embossing.  As  shown  in  FIG.  18,  a  protuber- 

ance  1  42  may  be  formed  by  making  a  U-shaped  cut  in  a 
specified  position  of  the  outer  surface  of  a  guiding  cylin- 
drical  portion  141  along  the  circumferential  direction 
and  then  bending  the  cut  portion  such  that  a  substan- 

50  tially  triangular  projection  bulges  outward. 
Further  as  shown  in  FIG.  19,  a  protuberance  152 

may  be  formed  by  making  two  parallel  cuts  in  a  speci- 
fied  position  of  the  outer  surface  of  a  guiding  cylindrical 
portion  151  and  then  embossing  the  cut  portion  such 

55  that  a  substantially  triangular  projection  bulges  outward. 

(Eleventh  embodiment) 

Hereafter,  an  eleventh  embodiment  of  the  wire  end 
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connection  construction  according  to  the  invention  is 
described  with  reference  to  FIG.  20. 

The  eleventh  embodiment  differs  from  the  eighth 
embodiment  in  that  a  base  portion  of  the  female  termi- 
nal  fitting  held  by  the  retaining  portion  126  is  exposed  in 
the  eighth  embodiment,  but  is  covered  by  a  covering 
portion  65  in  the  eleventh  embodiment. 

Specifically,  as  shown  in  FIG.  20,  the  opening  edge 
of  a  retaining  portion  162  for  retaining  a  female  terminal 
fitting  161  extends  into  a  sealing  tubular  portion  163, 
thereby  forming  a  covering  portion  1  65.  A  base  portion 
of  the  fitting  161  is  covered  by  the  covering  portion  165. 
Thus,  even  if  a  vehicle  vibrates,  the  fitting  161  is  not 
brought  into  contact  with  the  inner  wall  surface  of  a 
receptacle  1  64,  with  the  result  that  the  connection  con- 
struction  is  allowed  to  have  an  excellent  durability  by 
preventing  an  abrasion  of  the  fitting  161  and  the  recep- 
tacle  164.  Furthermore  a  sealing  action  e.g.  against 
infiltration  of  water  or  moisture,  can  be  improved.  Since 
the  other  construction  is  similar  or  same  as  that  of  the 
eighth  embodiment,  no  description  is  given  by  identify- 
ing  the  corresponding  or  same  elements  by  the  same 
reference  numerals. 

The  present  invention  is  not  limited  to  the  foregoing 
embodiments,  but  may  be  embodied  in  the  following 
manners.  These  embodiments  are  also  embraced  by 
the  technical  scope  of  the  present  invention  as  defined 
in  the  claims. 

(1)  Although  the  guide  portions  124,  131,  173  are 
integrally  formed  with  the  female  terminal  fittings 
1  1  2,  1  33,  1  61  ,  1  75  in  the  foregoing  embodiments,  a 
portion  of  the  female  terminal  fitting  between  the 
barrel  portion  and  the  connection  portion  may  be 
narrowed  and  a  separate  guide  portion  having  a 
hollow  cylindrical  shape  and  a  tapered  leading  end 
may  be  fitted  on  this  narrowed  portion. 
(2)  Although  the  barrel  portion  1  1  7  includes  three 
pairs  of  deformable  members  1  19  in  the  foregoing 
embodiments,  it  may  include  one,  two  or  more  than 
three  pairs  of  deformable  members  119.  Further, 
the  leading  end  of  each  deformable  member  1  1  9 
may  not  be  serrated. 
(3)  Although  the  guide  portions  124,  131,  173  are 
formed  between  the  barrel  portions  117,  134,  171 
and  the  connection  portions  118,  135,  172  in  the 
foregoing  embodiments,  the  barrel  portion  and  the 
connection  may  abut  against  each  other  (see  FIG. 
21  ),  and  the  guide  portion  may  be  formed  such  that 
its  front  portion  projects  outward  at  the  leading  end 
of  the  connection  portion  and  has  an  outer  surface 
which  gradually  widens  toward  the  backward,  and 
its  remaining  portion  covers  the  connection  portion 
and  a  part  of  the  barrel  portion. 

A  variety  of  other  changes  are  possible  without 
departing  the  scope  and  spirit  of  the  present  invention 
as  defined  in  the  claims. 

LIST  OF  REFERENCE  NUMERALS 

11,  35 

5  12,34 

13 
15,  32 

w  16 
21 
22,  61 

24,  31,  41,  51,  71,  81 
15  26 

33,  72,  82 

42 

20  52 
73,  83 
111 

115,  164 
25 

116 
117,  134,  171 

118,  135,  171 
30  121 

124,  131,  173 
132,  142,  152 

Male  Terminal  Fitting  (Other 
Terminal  Fitting) 
Female  Terminal  Fitting  (One 
Terminal  Fitting) 
Distributor  (Equipment) 
Receptacle  (Terminal  Cham- 
ber  or  Tubular  Wall) 
Wire 
Seal  Member 
Sealing  Tubular  Portion 
(Outer  Sealing  Portion) 
Guide  Portion 
Retaining  Portion 
Projected  Portion  (Inner  Seal- 
ing  Portion) 
Bulging  Portion  (Inner  Seal- 
ing  Portion) 
Lip  (Inner  Sealing  Portion) 
Clearance 
Male  Terminal  Fitting  (Other 
Terminal  Fitting) 
Receptacle  (Terminal  Cham- 
ber) 
Wire 
Barrel  Portion  (Securing  por- 
tion) 
Connection  Portion 
Seal  Member 
Guide  Portion 
Protuberance 

Claims 
35 

1  .  A  wire  end  connection  construction  in  which  a  first 
terminal  fitting  (12;  34;  1  12;  133;  161  ;  171)  is  con- 
nected  or  connectable  with  a  wire  (16;  116)  and  is 
connectable  with  a  second  terminal  fitting  (1  1  ;  35; 

40  111)  being  disposed  in  a  terminal  chamber  (15;  32; 
115;  1  64)  provided  at  or  on  an  equipment  (13;  113), 
,  comprising: 

a  seal  member  (21  ;  121)  provided  or  providea- 
45  ble  at  the  wire  and 

at  least  one  guide  portion  (24;  31  ;  41  ;  51  ;  71  ; 
81;  124;  131;  141;  151;  173)  for  guiding  the  first 
terminal  fitting  (12;  34;  112;  133;  161;  171) 
substantially  to  a  position  where  it  is  connecta- 

50  ble  with  the  second  terminal  fitting  (11;  35;  111) 
by  coming  into  contact  with  an  inner  wall  sur- 
face  of  the  terminal  chamber  (15;  32;  115;  164) 
upon  or  during  the  insertion  of  the  first  terminal 
fitting  (12;  34;  112;  133;  161;  171)  into  the  ter- 

55  minal  chamber  (15;  32;  115;  164). 

2.  A  wire  end  connection  construction  according  to 
claim  1,  wherein  the  seal  member  (21)  is  formed 
with  the  guide  portion  (24;  31  ;  41  ;  51  ;  71  ;  81). 
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3.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  the 
terminal  chamber  (15;  32;  115;  164)  has  a  substan- 
tially  tubular  shape  and  wherein  the  seal  member 
(21  ;  121)  and  the  guide  portion  (24;  31  ;  41  ;  51  ;  71  ;  5 
81;  124;  131;  141;  151;  173)  have  preferably  con- 
centric  substantially  tubular  shapes  and  are  sub- 
stantially  disposed  along  the  same  center  axis  as 
the  terminal  chamber  (15;  32;  115;  164)  at  least  in 
their  connected  state.  ro 

4.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  the 
guide  portion  (24;  31;  41;  51;  71;  81)  has  such  a 
substantially  tubular  shape  that  it  substantially  cov-  is 
ers  the  first  terminal  fitting  (1  2;  34)  and  its  outer  sur- 
face  comes  into  contact  with  the  inner  wall  surface 
of  the  terminal  chamber  (15;  32)  when  both  termi- 
nal  fittings  (11;  12;  34;  35)  are  connected  or  are  to 
be  connected,  and  in  particular  acts  as  a  seal  mem-  20 
ber  (21)  for  sealing  the  opening  of  the  terminal 
chamber  (15;  32),  preferably  watertight. 

5.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  a  25 
clearance  (73;  83)  for  permitting  the  deformation  of 
the  guide  portion  (71;  81)  is  defined  substantially 
between  the  guide  portion  (71  ;  81)  and  the  first  ter- 
minal  fitting  (35). 

30 
6.  A  wire  end  connection  construction  according  to 

one  or  more  of  the  preceding  claims,  wherein  the 
terminal  chamber  (15;  32;  115;  164)  is  formed  by  a 
substantially  tubular  wall  projecting  from  the  equip- 
ment  (13;  113),  and  preferably  wherein  the  seal  35 
member  (21  ;  121)  comprises  an  outer  sealing  por- 
tion  (22;  61  ;  122;  163)  which  is  ,  in  particular  water- 
tightly,  substantially  fitted  to  or  on  the  outer  surface 
of  the  tubular  wall  and/or  an  inner  sealing  portion 
(24;  31  ;  41  ;  51  ;  61  ;  71  ;  81  ;  165)  which  is,  in  partic-  40 
ular  watertightly  inserted  into  the  tubular  wall. 

7.  A  wire  end  connection  construction  according  to 
claim  6,  wherein  the  inner  (31  ;  165)  and  outer  (61  ; 
163)  sealing  portions  are  displaced  with  respect  to  45 
each  other  along  an  insertion  direction. 

8.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  the 
seal  member  (21;  121)  is  formed  with  an  insertion  so 
hole  (23;  123)  into  which  the  first  terminal  fitting  (12; 
34;  112;  133;  161;  171)  connected  with  the  wire 
(16;  1  16)  is  inserted,  and/or  a  retaining  portion  (26; 
126)  for  engaging  the  first  terminal  fitting  (12;  34; 
112;  133;  161;  171)  to  retain  it  in  a  predetermined  ss 
or  predeterminable  position. 

9.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein 

the  guide  portion  (124;  131;  141;  151;  173)  is 
provided  at  or  on  the  first  terminal  fitting  (112; 
133;  161;  171),  in  particular  for  guiding  the  first 
terminal  fitting  (112;  133;  161  ;  171)  to  the  posi- 
tion  for  coupling  with  or  fitting  on  the  second 
terminal  fitting  (111)  by  coming  into  contact 
with  particularly  the  opening  edge  (1  15a)  of  the 
terminal  chamber  (1  1  5;  1  65)  upon  or  during  the 
insertion  of  the  first  terminal  fitting  (112;  133; 
161;  171)  into  the  terminal  chamber  (115;  165) 
and/or  when  the  wire  (1  1  6)  is  inserted  into  the 
terminal  chamber  (115;  165). 

10.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  the 
first  terminal  fitting  (12;  34;  112;  133)  comprises  a 
securing  portion  (17;  117)  with  which  the  wire  (16; 
1  1  6)  is  to  be  connected  and/or  a  connection  portion 
(1  8;  1  1  8;  1  72)  with  which  the  second  terminal  fitting 
(11;  35;  111)  is  to  be  connected,  and  preferably 
wherein  the  guide  portion  (124;  131;  173)  is  formed 
between  the  securing  portion  (1  1  7)  and  the  con- 
nection  portion  (118;  172). 

11.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  the 
guide  portion  (24;  31  ;  41  ;  51  ;  71  ;  81  ;  124;  131  ;  141  ; 
151;  173)  is  formed  into  a  preferably  hollow  sub- 
stantially  cylindrical  shape. 

12.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  the 
guide  portion  (124;  131  ;  141  ;  151  ;  173)  is  integrally 
or  unitarily  formed  with  the  first  terminal  fitting  (112; 
133;  161;  175),  in  particular  by  bending. 

13.  A  wire  end  connection  construction  according  to 
one  or  more  of  the  preceding  claims,  wherein  one 
or  more  projections  (132;  142;  152;  1  74)  are  formed 
on  the  guide  portion  (131;  141;  151;  173),  the  two 
or  more  projections  (132;  142;  152)  being  prefera- 
bly  equally  spaced  in  the  circumferential  direction. 

14.  A  wire  end  connection  construction,  in  particular 
according  to  one  or  more  of  the  preceding  claims,  in 
which  a  first  terminal  fitting  (12;  34;  161)  is  con- 
nected  or  connectable  with  a  wire  (16;  116)  and  is 
connectable  with  a  second  terminal  fitting  (1  1  ;  35; 
111)  being  disposed  in  a  terminal  chamber  (15;  32; 
164)  provided  at  or  on  an  equipment  (13;  113), 
comprising  a  seal  member  (21;  121)  provided  or 
provideable  at  the  wire  (16;  116)  and  having  one  or 
more  seal  portions  (24;  31  ;  41  ;  51  ;  71  ;  81)  extend- 
ing  substantially  in  parallel  to  the  first  terminal  fitting 
(12;  34),  wherein  at  least  one  seal  portion  (24;  31  ; 
41;  51;  71;  81)  is  arranged  in  the  radial  direction 
between  the  first  terminal  fitting  (1  2;  34)  and  the  ter- 
minal  chamber  (15;  32;  164),  the  seal  portion  (24; 
31  ;  41  ;  51  ;  71  ;  81)  extending  in  particular  substan- 
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tially  along  the  full  longitudinal  extension  of  the  first 
terminal  fitting  (12;  34). 
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