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©  Blade  rubber  of  windshield  wiper. 

©  A  blade  rubber  of  a  windshield  wiper  comprises 
a  generally  inverted  triangular  shaped  lip  (9)  of 
which  the  lower  end  is  adapted  to  contact  a  surface 
to  be  wiped,  and  a  supporting  portion  (6)  integrally 
connected  to  the  lip  and  adapted  to  be  connected  to 
a  wiperblade.  A  restricting  portion  (8,  8)  is  provided 
adjacent  to  at  least  one  side  of  the  lip  (9)  and  is 
located  in  a  position  normally  spaced  from  the  lower 
end  of  the  lip  (9).  The  restricting  portion  is  adapted 

^ t o   engage  with  the  lip  (9)  thereby  to  prevent  exces- 
^s ive   resilient  deformation  of  the  lip  (9) 
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BLADE  RUBBER  of  WINDSHIELD  WIPER 

Field  of  the  Invention 

The  present  invention  relates  to  a  windshield 
wiper  for  use  in  a  vehicle  such  as  an  automobile,  5 
and  particularly,  to  a  blade  rubber  of  the  windshield 
wiper. 

increases  the  types  and  kinds  of  the  blade  rubber, 
thereby  causing  the  problems  in  manufacture,  stor- 
age  and  circulation  of  the  blade  rubber. 

The  present  invention  has  been  made  in  view 
of  the  circumstances  aforementioned,  and  aims  to 
provide  a  blade  rubber  of  a  windshield  wiper  ap- 
plicable  to  wipers  having  various  load  distribution. 

Description  of  Prior  Art 

A  typical  blade  rubber  5  of  prior  art  windshield 
wiper  is  shown  in  Fig.  2,  which  comprises  a  gen- 
erally  inverted  triangular  shaped  lip  portion  1  hav- 
ing  on  the  lower  end  a  generally  rectangular 
shaped  !ip  1c  defining  on  the  lower  end  a  wiping 
edge  1a,  a  connecting  portion  2,  and  a  supporting 
portion  3  connected  to  the  lip  portion  1  through  the 
connecting  portion  2.  There  are  provided  in  op- 
posite  side  surface  of  the  supporting  portion  3 
longitudinally  extending  grooves  3a  and  3b  for  re- 
ceiving  therein  a  backing  member  (usually  metal 
strips,  not  shown  in  the  drawing)  and  for  connect- 
ing  the  blade  rubber  to  a  wiperblade  (not  shown  in 
the  drawing). 

Fig.  3  shows  the  blade  rubber  of  Fig.  2  in  the 
operating  condition,  whereat  the  lip  Ic  is  inclined  by 
an  angle  a  in  contacting  with  a  windshield  glass. 
The  contacting  angle  a  is  very  important  for  attain- 
ing  uniform  contacting"  pressure  in  the  longitudinal 
direction  and  for  attaining  good  wiping  effects,  and 
the  angle  a  is  preferably  about  35°  ~  60°  . 

However,  when  the  load  pressing  the  blade 
rubber  against  the  windshield  glass  increases,  the 
angle  a  decreases.  Since  the  optimum  contacting 
angle  a  is  limited,  the  range  of  the  load  for  attain- 
ing  the"  optimum  contacting  angle  is  also  limited. 
For  solving  the  problem,  there  has  been  proposed 
to  uniform  the  load  distribution  in  the  longitudinal 
direction  by  increasing  the  number  of  yokes  sup- 
porting  the  blade  rubber,  or  to  increase  the  rigidity 
of  the  backing  member.  But  the  former  is  defective 
in  complicating  the  construction  of  the  wiperblade 
and  increasing  the  cost,  and  the  latter  is  defective 
in  applying  the  wiper  on  a  curved  glass. 

For  applying  on  a  high  speed  vehicle,  a  wiper 
arm  applies  a  relatively  high  load,  and  the  blade 
rubber  is  formed  to  have  a  large  thickness  or  a 
short  length  lip,  whereby  desired  wiping  character- 
istics  can  be  obtained  at  the  low  and  medium 
speed,  but  at  the  high  speed,  the  load  decreases 
due  to  the  wind  pressure  and  it  has  been  difficult  to 
obtain  desired  wiping  characteristics. 

Further,  there  are  problems  in  matching  the 
blade  rubber  with  various  types  of  vehicles,  which 

70  Summary  of  the  Invention 

According  to  the  invention,  there  is  provided  a 
blade  rubber  of  a  windshield  wiper  and  comprising 
a  supporting  portion  adapted  to  be  connected  to  a 

15  wiperblade,  a  generally  rectangular  shaped  lip  con- 
nected  to  and  supported  by  the  supporting  portion 
with  the  lower  end  of  which  being  adapted  to 
contact  with  a  surface  being  wiped,  and  at  least 
one  restricting  portion  being  provided  adjacent  to 

20  at  least  one  side  of  the  lip  for  preventing  the  lip 
from  excessive  resilient  deformation. 

Preferably,  there  are  provided  restricting  por- 
tions  adjacent  to  the  opposite  side  surfaces  of  the 
lip. 

25  According  to  the  invention,  it  is  possible  to 
attain  desired  angle  of  deformation  of  the  lip  with 
respect  to  a  wide  range  of  load  distribution. 

30  Brief  Description  of  the  Drawings 

Further  objects  and  effects  of  the  invention  will 
become  apparent  from  the  following  detailed  de- 
scription  in  conjunction  with  the  drawings,  in  which: 

35  Fig.  1  is  a  sectional  view  of  a  blade  rubber 
according  to  an  embodiment  of  the  invention; 

Fig.  2  is  a  sectional  view  of  a  typical  prior  art 
blade  rubber; 

Fig.  3  is  a  sectional  view  showing  the  blade 
40  rubber  of  Fig.  2  in  the  condition  of  usage; 

Fig.  4  is  a  diagram  showing  the  relationship 
between  the  contacting  angle  and  the  load  of  blade 
rubbers  according  to  prior  art  and  the  invention; 

Fig.  5  is  a  sectional  view  showing  a  second 
45  embodiment  of  the  present  invention,  and 

Fig.  6  is  a  modified  form  of  the  embodiment 
of  Fig.  5. 

50 
Detailed  Description  of  Preferred  Embodiments 

The  blade  rubber  5  shown  in  Fig.  1  comprises 
a  generally  rectangular  shaped  main  body  portion 
6  which  is  formed  by  providing  integrally  projecting 
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portions  7  and  7  on  opposite  sides  of  a  generally 
inverted  triangular  shaped  lip  portion  (shown  at 
broken  lines),  a  lip  9  depending  from  the  central 
portion  of  the  lower  end  of  the  main  body  portion  6 
and  having  a  generally  rectangular  shaped  configu- 
ration,  and  restricting  portions  8  and  8  depending, 
respectively  from  the  projecting  portions  7  and  7 
and  being  spaced  from  the  lip  9  respectively. 

The  restricting  portions  8  and  8  are  effective 
for  limiting  the  deformation  of  the  lip  9  in  a  pre- 
determined  range  so  that  the  contacting  angle  of 
the  lip  9  against  the  surface  of  the  windshield  in 
response  to  the  load  is  limited  to  a  desired  range 
such  as  35  to  60  degrees. 

Fig.4  shows  the  relationship  between  the  con- 
tacting  angle  a  and  the  load  applied  on  the  blade 
rubber  with  respect  to  the  present  invention  and 
prior  art  device  shown  in  Figs.  2  and  3. 

In  Fig.  4,  the  change  in  the  contacting  angle  a 
with  respect  to  the  load  according  to  the  blade 
rubber  of  the  invention  is  shown  in  a  solid  line  and 
that  of  prior  art  is  shown  in  a  broken  line.  The 
points  P  and  P'  in  Fig.4  are  positions  when  respec- 
tive  shoulder  "portions  or  the  upper  side  edges  6d 
(Fig.  1)  and  1d  (Fig.  2)  contact  with  the  lower 
surfaces  of  the  supporting  portions  3.  As  clearly 
shown  in  Fig.  4,  according  to  the  invention,  it  is 
possible  to  attain  the  optimum  contacting  angle  in 
a  very  wide  range  of  the  load. 

The  embodiment  shown  in  the  drawing  has 
integrally  formed  restricting  portions,  but  the  re- 
stricting  portions  may  be  provided  separately  from 
the  main  body  of  the  blade  rubber. 

Fig.  5  shows  the  second  embodiment.  Accord- 
ing  to  the  embodiment,  the  lip  9  of  a  generally 
rectangular  shaped  configuration  is  connected  in- 
tegrally  with  the  lower  end  of  the  supporting  portion 
3  through  a  relatively  thin  thickness  connecting 
piece  2,  and  restricting  portions  8  and  8  are  also 
connected  integrally  with  the  lower  end  of  the  sup- 
porting  portion  3  and  separately  from  the  lip  9. 
There  are  normally  formed  recesses  12  and  12 
between  the  lip  9  and  the  restricting  portions  8  and 
8'.  In  the  drawing  there  are  also  shown  a  wiper- 
blade  11  and  backing  members  10  and  10.  The 
backing  members  may  be  an  integral  member.  The 
restricting  portions  8  and  8'  have  on  the  lower  ends 
bulge  portions  8a  and  8'a  which  act  to  prevent 
reliably  the  wiperblade  1  1  from  contacting  with  the 
surface  of  the  glass  being  wiped,  particularly,  when 
the  connecting  portion  2  or  the  lip  9  has  been 
damaged. 

Fig.  6  shows  a  modified  form,  wherein  the 
lower  end  portions  of  the  lip  9  and  the  restricting 
portions  8  and  8  are  respectively  connected  by 
flexible  covers  13  and  13  so  that  the  recesses  12 
and  12'  are  prevented  from  being  filled  by  dust  or 
dirt.  The  flexible  covers  may  not  necessarily  be 

formed  integrally  with  the  lip  9  or  with  the  restrict- 
ing  portions  8  and  8'  and,  preferably  connected  to 
the  lip  9  and  the  restricting  portions  8  and  8 
through  such  as  bonding  agent. 

5  As  described  heretofore  in  detail,  it  is  possible 
to  obtain  the  optimum  contacting  angle  with  re- 
spect  to  a  wide  range  of  the  load  distribution  as 
compared  with  prior  art  device,  whereby  the  wiping 
characteristics  can  be  improved,  the  types  and 

70  kinds  of  the  blade  can  be  reduced,  and  the  cost  of 
the  blade  rubber  can  also  be  reduced.  It  will  be 
understood  that  the  invention  is  not  limited  to  the 
embodiment  and  various  modifications  or  changes 
may  easily  be  applied  within  the  scope  of  the 

75  invention,  and  the  lip  of  the  present  invention  is  not 
limited  to  have  a  rectangular  form  of  strict  geomet- 
rical  meaning  and  may  have  any  desired  form  of 
generally  elongated  configuration. 

20 
Claims 

1.  A  blade  rubber  of  a  windshield  wiper  and 
comprising  a  supporting  portion  adapted  to  be  con- 

25  nected  to  a  wiperblade,  a  generally  rectangular 
shaped  lip  connected  to  and  supported  by  the 
supporting  portion  with  the  lower  end  of  which 
being  adapted  to  contact  with  a  surface  being 
wiped,  and  at  least  one  restricting  portion  being 

30  provided  adjacent  to  at  least  one  side  of  the  lip  for 
preventing  the  lip  from  excessive  resilient  deforma- 
tion. 

2.  A  blade  rubber  as  set  forth  in  claim  1, 
wherein  the  restricting  portion  is  provided  on  each 

35  side  of  the  lip. 
3.  A  blade  rubber  as  set  forth  in  either  one  of 

claims  1  and  2,  wherein  the  lip  is  connected  to  the 
supporting  portion  integrally  through  a  generally 
inverted  triangular  shaped  lip  portion  with  the  cen- 

40  tral  portion  of  the  upper  end  of  which  being  con- 
nected  to  the  supporting  portion  through  a  thin 
thickness  connecting  portion  and  the  lower  end  of 
which  being  connected  integrally  to  the  lip,  and  the 
restricting  portion  is  provided  integrally  on  one  side 

45  of  the  lip  portion  and  being  normally  spaced  from 
the  lip. 

4.  A  blade  rubber  as  set  forth  in  claim  3, 
wherein  the  restricting  portion  is  defined  by  a  pro- 
jecting  portion  integrally  formed  on  one  side  sur- 

50  face  of  the  lip  portion  and  a  vertically  depending 
portion  integrally  formed  on  the  lower  end  of  the 
projecting  portion  with  a  predetermined  space  be- 
ing  formed  from  the  lower  end  of  the  lip. 

5.  A  blade  rubber  as  set  forth  in  either  one  of 
55  claims  1  and  2,  wherein  the  lip  is  connected  integ- 

rally  to  the  supporting  portion  through  a  connecting 
portion,  and  the  restricting  portion  is  connected  to 
the  supporting  portion  independently  from  the  lip. 

3 
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6.  A  blade  rubber  as  set  forth  in  claim  5, 
wherein  the  space  defined  between  the  restricting 
portion  and  the  lip  is  covered  by  a  flexible  cover. 
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