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Description 

Field  of  the  Invention 

This  invention  relates  generally  to  vehicle  wind-  5 
shield  wiper  systems  and,  more  particularly,  to  a 
variable  length  wiper  arm  assembly  for  a  system  as 
specified  in  the  preamble  of  claim  1,  for  example  as 
disclosed  in  DE-C  3  125  628,  wherein  wiping  is 
achieved  by  a  single,  centrally  supported  wiper  arm  10 
assembly. 

Description  of  the  Prior  Art 

Windshield  wiper  systems  employing  single  wiper  15 
arm  assemblies  have  been  proposed  wherein  the  lo- 
cation  of  the  wiped  area  is  optimized  by  varying  the 
length  of  the  assembly  during  the  wipe  stroke  to 
project  a  wiper  blade  closer  to  the  most  distant  cor- 
ners  of  the  windshield.  In  one  proposal,  a  base  of  20 
the  assembly  is  disposed  centrally  above  the  wind- 
shield  for  angular  oscillation  about  a  pivot  axis  of 
the  vehicle  with  a  blade  support  arm  of  the  assembly 
linearly  slidable  on  the  base.  The  support  arm  is  re- 
ciprocated  relative  to  the  base  by  a  crank  drive  of  25 
the  assembly  through  a  stroke  defining  the  differ- 
ence  between  a  minimum  length  condition  of  the  as- 
sembly  and  a  maximum  length  condition.  Movement 
of  the  crank  drive  is  co-ordinated  with  movement  of 
the  base  to  effect  four  linear  strokes  of  the  sup-  30 
port  arm  during  each  angular  stroke  of  the  base  so 
that  the  assembly  assumes  the  minimum  length  condi- 
tion  at  the  outer  angular  limits  of  the  wiping  arc  and 
at  a  mid-arc  position  thereof  and  the  maximum  length 
condition  generally  midway  between  the  mid-arc  po-  35 
sition  and  each  of  the  outer  angular  limits  of  the  wip- 
ing  arc.  In  a  similar,  more  recent  proposal,  dis- 
closed  in  DE-C  3  125  628,  the  same  wiping  pattern  is 
achieved  with  a  variable  length  wiper  arm  assembly 
disposed  centrally  below  the  windshield.  In  this  more  40 
recent  proposal,  a  blade  support  arm  of  the  assem- 
bly  is  disposed  on  and  is  linearly  reciprocated  rela- 
tive  to  a  base  of  the  assembly  by  a  crank  drive  en- 
closed  in  a  housing  portion  of  the  base.  In  both  sys- 
tems,  slide  bearings  between  the  base  and  the  45 
support  arm  define  the  motion  path  of  the  latter  rela- 
tive  to  the  former  while  the  crank  drives  function 
exclusively  to  reciprocate  the  support  arms  in  the 
paths  thus  defined.  A  wiper  arm  assembly  accord- 
ing  to  this  invention  represents  an  improvement  50 
over  these  and  other  known  variable  length  wiper 
arm  assemblies  in  that  it  combines  a  portion  of  the 
blade  support  arm  guide  function  with  the  blade  sup- 
port  arm  linear  reciprocation  drive  function  thereby 
to  reduce  bearing  friction  and  the  size  of  the  wiper  55 
arm  assembly. 

Summary  of  the  Invention 

A  variable  length  windshield  wiper  arm  assembly  60 
according  to  the  present  invention  is  characterised 
by  the  features  specified  in  the  characterising  por- 
tion  of  claim  1  . 

Accordingly,  the  primary  feature  of  this  inven- 
tion  is  that  it  provides  a  new  and  improved  variable  65 

length  windshield  wiper  arm  assembly.  Another 
feature  of  this  invention  resides  in  the  provision  in 
the  new  and  improved  wiper  arm  assembly  of  a 
movable  base  supported  on  the  vehicle  body  for  an- 
gular  oscillation  about  a  pivot  axis  of  the  latter 
through  a  wiping  arc,  a  support  arm  with  a  wiper 
blade  thereon  for  wiping  engagement  on  the  wind- 
shield,  an  outboard  guide  on  the  base  slidably  en- 
gaging  the  support  arm  between  the  distal  ends  of 
the  latter,  and  a  hypocycloidal  gear  set  on  the  base 
with  a  drive  pin  engaging  the  support  arm  at  an 
inboard  end  thereof,  the  drive  pin  oscillating 
linearly  relative  to  the  base  through  a  stroke 
defining  the  maximum  and  minimum  length  conditions 
of  the  assembly  along  a  line  coincident  with  the 
longitudinal  axis  of  the  support  arm  so  that  the  pin 
co-operates  with  the  outboard  guide  in  defining  a 
linear  path  of  motion  for  reciprocation  of  the  sup- 
port  arm  relative  to  the  base  while  simultaneously 
providing  the  motive  force  for  effecting  recipro- 
cation.  Still  another  feature  of  this  invention  re- 
sides  in  the  provision  in  the  new  and  improved  wiper 
arm  assembly  of  a  drive  system  for  the  hypocy- 
cloidal  gear  set  including  a  stationary  bracket  sup- 
porting  thereon  a  planetary  gear  set  including  an  in- 
ternal  ring  gear  on  the  bracket  concentric  with  the 
pivot  axis  of  the  blade,  a  planet  gear  meshing  with 
the  ring  gear  and  rotatably  supported  on  a  carrier 
connected  to  the  base  and  rotatable  therewith  about 
the  pivot  axis,  and  a  sun  gear  meshing  with  the  plan- 
et  gear  and  attached  to  one  end  of  a  transmission 
shaft  disposed  on  the  pivot  axis,  the  other  end  of 
the  transmission  shaft  driving  a  rotary  input  mem- 
ber  of  the  hypocycloidal  gear  system  and  the  trans- 
mission  shaft  being  driven  by  the  planetary  gear  set 
as  the  base  is  angularly  oscillated.  A  further  fea- 
ture  of  this  invention  resides  in  the  provision  in  the 
new  and  improved  wiper  arm  assembly  of  a  plane- 
tary  gear  set  wherein  the  gear  ratios  are  selected 
to  effect  substantially  two  revolutions  of  the  sun 
gear  for  each  angular  stroke  of  the  base  so  that  the 
wiper  arm  assembly  experiences  substantially  the 
minimum  length  condition  at  the  outer  limits  of  the 
wiping  arc  and  at  the  mid-point  thereof  and  the  maxi- 
mum  length  condition  about  midway  between  the  mid- 
point  and  each  of  the  outer  limits.  These  and  other 
features  of  this  invention  will  be  readily  apparent 
from  the  following  specification  and  from  the  draw- 
ings  wherein: 

Figure  1  is  a  front  view  of  a  windshield  wiper  sys- 
tem  having  a  variable  length  windshield  wiper  arm 
assembly  according  to  this  invention  and  showing 
the  assembly  in  a  mid-arc  position; 

Figure  2  is  an  enlarged  sectional  view  taken  gen- 
erally  along  the  plane  indicated  by  lines  2-2  in  Fig- 
ure  1; 

Figure  3  is  a  view  taken  generally  along  the  plane 
indicated  by  lines  3-3  in  Figure  2  and  showing  the 
wiper  arm  assembly  in  a  minimum  length  condition  at 
the  mid-arc  position; 

Figure  4  is  a  view  taken  generally  along  the  plane 
indicated  by  lines  4-4  in  Figure  2; 

Figure  5  is  a  view  similar  to  Figure  3  but  showing 
the  variable  length  wiper  arm  assembly  in  an  inter- 

4  
^  

\  



EP  0  217  494  B1 

With  continued  reference  to  Figures  2  and  3,  the 
wiper  arm  assembly  32  further  includes  a  wiper 
blade  support  arm  76  having  an  inboard  end  78,  an 
outboard  end  80  and  a  longitudinal  axis  82  extending 

5  therebetween.  The  blade  support  arm  76  has  a 
knurled,  serrated  post  84  rigidly  supported  at  the 
outboard  end  80  thereof  on  the  longitudinal  axis  82 
and  an  aperture  86  at  the  inboard  end  78  thereof  on 
the  longitudinal  axis  82  in  which  is  disposed  a  bush- 

10  ing  87.  A  conventional  wiper  blade  assembly  88  is 
rigidly  attached  to  the  support  arm  76  through  a  hub 
89  of  the  assembly  pressed  onto  the  knurled  post 
84.  A  spring-biased  arm  90  of  the  wiper  blade  as- 
sembly  is  pivotally  connected  to  the  hub  89  and  car- 

1  5  ries  at  its  outboard  end  a  wiper  blade  91  .  The  arm  90 
is  spring-biased  towards  the  windshield  20  so  that 
the  wiper  blade  91  is  pressed  against  the  latter  for 
maximum  wiping  efficiency. 

A  cover  92  is  disposed  over  the  blade  support 
20  arm  76  and  is  fastened  to  the  base  52  by  conven- 

tional  means,  not  shown.  The  cover  has  a  circular 
portion  93  which  overlies  the  body  54  of  the  base 
and  a  triangular  portion  94  which  overlies  the  neck 
58  of  the  base.  Toward  the  apex  of  the  triangular 

25  portion  94,  the  cover  has  a  rectangular  depression 
95  therein  which  projects  down  between  a  pair  of 
integral,  parallel  flanges  96  of  the  blade  support 
arm  76.  The  rectangular  depression  95  thus  co- 
operates  with  the  upper  surface  60  of  the  base  and 

30  the  flanges  96  in  defining  an  outboard  guide  100 
between  the  blade  support  arm  76  and  the  unit 
consisting  of  the  base  52  and  the  cover  92. 
Because  of  its  relatively  short  dimension  in  the  di- 
rection  of  the  axis  82  of  the  blade  support  arm  76, 

35  the  outboard  guide  100  does  not,  by  itself,  define  a 
path  of  motion  for  the  support  arm  relative  to  the 
base.  Rather,  the  guide  100  co-operates  with  a  hy- 
pocycloidal  gear  system  101  on  the  base  which  simul- 
taneously  guides  the  inboard  end  78  of  the  support 

40  arm  whilst  reciprocating  the  latter  relative  to  the 
base. 

The  hypocycloidal  gear  system  101  includes  a  ro- 
tary  input  member  in  the  form  of  a  drive  arm  102  rig- 
idly  attached  to  one  end  of  a  transmission  shaft  104 

45  supported  in  the  bore  64  of  the  stem  62  of  the  base 
52.  The  transmission  shaft  104  and  the  drive  arm 
102  are  rotatable  as  a  unit  about  the  axis  33.  A  pin 
106  carried  by  the  drive  arm  102  rotatably  supports 
a  planet  gear  108  which  meshes  with  a  ring  gear  110 

50  formed  on  the  inner  surface  of  the  right  cylindrical 
flange  56  concentric  with  pivot  axis  33.  A  linear  out- 
put  member  of  the  gear  system  101  is  defined  by  a 
cylindrical  lug  112  integral  with  the  planet  gear  108. 
The  lug  1  1  2  has  a  centre  line  1  1  3  and  projects  through 

55  the  bushing  87  at  the  inboard  end  78  of  the  support 
arm  76  thereby  defining  a  pivotal  connection  be- 
tween  the  planet  gear  108  and  the  support  arm  76.  In 
accordance  with  the  definition  of  hypocycloidal 
gearing,  the  planet  gear  108  contains  one  half  the 

60  number  of  teeth  of  the  ring  gear  1  10  and  the  centre 
line  113  of  the  cylindrical  lug  112  intersects  the  pitch 
line  of  the  planet  gear  108.  Accordingly,  rotary  input 
at  the  drive  arm  102  is  accompanied  by  linear  recip- 
rocation  of  the  lug  112  along  a  line  intersecting  the 

65  pivot  axis  33  and  through  a  stroke  equal  to  the  pitch 

mediate  condition  between  a  maximum  length  condi- 
tion  and  the  minimum  length  condition;  and 

Figure  6  is  a  view  similar  to  Figure  3  but  showing 
the  variable  length  wiper  arm  assembly  in  the  maxi- 
mum  length  condition  at  an  angular  position  about 
midway  between  the  mid-arc  position  and  an  inner 
wipe  limit. 

Referring  now  to  Figure  1  of  the  drawings,  a  vehi- 
cle  body  10  has  a  roof  12,  a  cowl  14  and  a  pair  of  pil- 
lars  16  and  18  extending  between  the  roof  and  the 
cowl.  A  window  opening  defined  by  the  roof,  cowl 
and  pillars  is  closed  in  conventional  fashion  by  a 
curved  windshield  20  which  overlaps  the  lower  mar- 
gin  of  the  opening.  An  electric  motor  22  is  mounted 
on  a  conventional  transmission  24  attached  to  the 
cowl  14  and  produces  continuous  rotation  of  a  drive 
crank  26  of  the  transmission  about  an  axis  27  in  a 
short-throw  condition  of  the  drive  crank  during  nor- 
mal  wipe  operation  and  in  a  radius-extending  move- 
ment  of  the  drive  crank  26  to  a  long-throw  condition 
relative  to  the  axis  27  without  rotation  about  the  lat- 
ter  during  depressed  parking  operation.  For  a  full 
and  complete  description  of  such  a  transmission 
reference  may  be  made  to  US-A  3,691  ,443.  A  par- 
tially  illustrated  transfer  link  28  has  an  outboard 
end  29  pivotally  connected  to  the  drive  crank  26  at 
a  pin  connection  30  whereby  the  transfer  link  28  re- 
ciprocates  with  simple  harmonic  motion  in  generally 
lateral  strokes  corresponding  to  the  length  of  the 
drive  crank  26.  The  opposite  or  inboard  end  of  the 
transfer  link,  not  shown  in  Figure  1  ,  is  connected  to 
a  variable  length  windshield  wiper  arm  assembly  32 
according  to  this  invention  whereby  the  wiper  arm 
assembly  is  angularly  oscillated  about  a  pivot  arm 
33  on  the  vehicle  body.  While  the  wiper  arm  assem- 
bly  32  according  to  this  invention  is  shown  in  a  front 
windshield  environment,  applications  thereof  in  oth- 
er  environments,  such  as  tailgate  rear  windows,  are 
contemplated. 

As  seen  best  in  Figure  2,  the  variable  length 
windshield  wiper  arm  assembly  32  includes  a  mount- 
ing  bracket  38  having  a  support  plate  40  and  a 
closure  plate  42  which  define  therebetween  a  cham- 
ber  44.  The  mounting  bracket  38  is  attached  to  the 
cowl  14  of  the  vehicle  body  by  conventional  fasten- 
ers,  not  shown,  which  project  through  vibration 
isolators  carried  by  the  support  plate  40,  only  a 
single  vibration  isolator  46  on  the  support  plate 
being  shown  in  Figure  2.  A  right  cylindrical  flange 
48  of  the  support  plate  40  is  aligned  on  the  pivot 
axis  33  and  extends  generally  perpendicular  to  the 
cowl  14. 

With  continued  reference  to  Figures  2  and  3,  the 
wiper  arm  assembly  32  further  includes  a  base  52 
having  a  flat,  generally  circular  body  54  with  a  right 
cylindrical  flange  56  therearound.  A  neck  58  of  the 
base  integral  with  the  body  54  has  an  upper  surface 
60.  A  cylindrical  stem  62  of  the  base  integral  with 
the  body  54  has  an  outer  cylindrical  surface  63  and 
an  internal  bore  64.  The  outer  surface  63  is  rotata- 
bly  supported  in  the  right  cylindrical  flange  48  of 
the  support  plate  40  with  the  bore  64  centered  on 
the  pivot  axis  33  so  that  the  base  52  is  rotatable  rel- 
ative  to  the  mounting  bracket  38  and  the  vehicle 
body  about  the  pivot  axis  33. 



EP  0  217  494  B1 

diameter  of  ring  gear  110.  The  angular  orientation  of 
the  linear  path  of  the  lug  1  12  is  a  function  of  the  posi- 
tion  of  the  lug  when  the  planet  gear  108  is  assembled 
onto  the  ring  gear  110  and  is  selected  such  that  the 
linear  path  coincides  with  the  longitudinal  axis  82  of 
the  support  arm.  Accordingly,  the  lug  112  co-oper- 
ates  with  outboard  guide  100  in  constraining  the  sup- 
port  arm  76  for  linear  reciprocation  relative  to  the 
base  52  along  the  longitudinal  axis  of  the  support 
arm. 

Referring  to  Figures  2  and  3,  the  hypocycloidal 
gear  system  101  is  driven  by  the  transmission  shaft 
104  and  a  planetary  gear  set  117  in  the  chamber  44 
of  the  mounting  bracket  38.  The  planetary  gear  set 
117  includes  a  carrier  118  rigidly  attached  to  the  stem 
62  of  the  base  52  so  that  the  carrier  is  rotatable  as 
a  unit  with  the  base  about  the  pivot  axis  33.  A  planet 
gear  119  is  rotatably  supported  on  the  carrier  118 
and  meshes  with  a  ring  gear  1  20  formed  on  the  clo- 
sure  plate  42  concentric  with  the  pivot  axis  33  and 
with  a  sun  gear  122  rigidly  attached  to  the  end  of 
transmission  shaft  104  opposite  the  drive  arm  102  of 
the  hypocycloidal  gear  system.  When  the  base  52  is 
angularly  oscillated  about  the  pivot  axis  33,  the  car- 
rier  118  causes  the  planet  gear  119  to  overdrive  the 
sun  gear  122  so  that  multiple  revolutions  of  the 
transmission  shaft  104  are  possible  for  less  than  a 
full  revolution  of  the  base  52  about  the  pivot  axis 
33.  In  particular,  the  selection  of  the  ratios  of  the 
sun  gear  122,  the  planet  gear  119  and  the  ring  gear 
120  is  co-ordinated  with  the  angular  stroke  of  the 
base  52  about  the  pivot  axis  33  so  that,  for  each 
complete  angular  stroke  of  the  base  52,  the  sun 
gear  122  revolves  through  720°,  i.e.,  makes  two 
complete  revolutions  about  axis  33. 

The  drive  crank  26  functions  to  angularly  oscil- 
late  the  base  52,  and  hence  the  wiper  arm  assembly 
32,  about  the  axis  33  through  the  transfer  link  28. 
The  magnitude  of  the  angular  stroke  of  the  base  52 
about  the  axis  33  is  a  function  of  the  diameter  of  the 
orbit  of  pin  connection  30  between  the  drive  crank 
26  and  the  transfer  link  28,  which  diameter  may  be 
limited  by  external  constraints  such  as  available 
space.  Accordingly,  while  a  simple  pin  type  pivot 
connection  between  the  inboard  end  of  the  transfer 
link  28  and  the  base  52  may  be  possible,  it  is  more 
likely  that  a  motion-amplifying  linkage  arrangement, 
such  as  a  three-pivot,  six-bar  linkage,  will  be  re- 
quired.  Such  a  linkage  is  partially  illustrated  for  ref- 
erence  purposes  in  Figures  1  and  2  and  includes  the 
drive  crank  26,  the  transfer  link  28,  an  idler  link  124 
rotatably  supported  on  a  pivot  pin  126  on  the  mount- 
ing  bracket  38,  and  a  connecting  link  128  having  one 
end  connected  to  the  base  52  through  a  pivot  pin 
130  on  the  body  54  and  the  other  end,  not  shown, 
connected  to  the  idler  link  124  between  the  ends 
thereof.  When  an  inboard  end  132  of  the  transfer 
link  28,  Figure  2,  is  connected  to  the  idler  link  124, 
as  for  example  by  a  pin  134,  Figure  2,  substantially 
linear  transverse  reciprocation  of  the  transfer  link 
28  produces  rotation  of  the  base  52  about  the  pivot 
axis  33  through  angular  strokes  selected  to  obtain 
maximum  coverage  of  the  windshield  20.  The  particu- 
lar  motion-amplifying  linkage  arrangement  employed 
however,  forms  no  part  of  this  invention  since  the 

sole  function  of  the  linkage  arrangement  is  to  pivot 
the  base  52  about  the  axis  33  through  an  arbitrary 
angular  stroke  and  many  potential  mechanisms  for 
effecting  such  a  stroke  are  available. 

5  Describing,  now,  the  operation  of  the  wiper  arm 
assembly  32  commencing  with  the  base  52  in  a 
parked  position  represented  by  a  parked  position 
82'  of  the  longitudinal  axis  82  of  the  support  arm  76, 
Figure  1  ,  initial  actuation  of  the  motor  22  causes  the 

10  drive  crank  26  to  move  from  the  long-throw  condi- 
tion  to  the  short-throw  condition  without  rotation 
about  axis  27.  This,  in  turn,  causes  the  base  52,  the 
arm  90  and  the  blade  91  to  rotate  about  pivot  axis  33 
from  the  parked  position  82'  to  an  inner  wipe  limit 

15  represented  by  an  inner  wipe  limit  position  82'  '  of 
the  longitudinal  axis  82.  At  that  instant,  the  transmis- 
sion  24  initiates  continuous  rotation  of  the  drive 
crank  26  in  the  short-throw  condition  thereof  about 
axis  27,  whereby  the  base  52  is  angularly  oscillated 

20  about  pivot  axis  33  in  a  wiping  arc  defined  between 
inner  wipe  limit  82'  '  and  an  outer  wipe  limit  represent- 
ed  by  an  outer  wipe  limit  position  82  '  '  of  the  longitu- 
dinal  axis  82. 

Movement  of  the  support  arm  76  relative  to  the 
25  base  52  is  co-ordinated  with  angular  oscillation  of 

the  base  about  pivot  axis  33  as  follows:  The  hypo- 
cycloidal  gear  system  1  01  is  assembled  on  the  base 
52  such  that,  in  the  parked  position  82'  of  the  base, 
the  lug  112  on  the  planet  gear  108  is  in  the  position 

30  -shown  in  Figure  3,  corresponding  to  the  minimum 
length  condition  of  the  wiper  arm  assembly.  As  the 
drive  crank  26  moves  from  the  long-throw  to  the 
short-throw  condition  and  the  base  rotates  clock- 
wise  to  inner  wipe  limit  position  82'  ',  the  planetary 

35  gear  set  117  rotates  the  transmission  shaft  104  and 
the  drive  arm  102  in  the  same  direction  but  through  a 
greater  included  angle  corresponding  to  the  gear 
ratios  of  the  planetary  set.  The  planet  gear  108  is 
likewise  rotated  clockwise  as  the  drive  arm  102  ro- 

40  tates  so  that,  at  the  inner  wipe  limit  position  82'  '  of 
the  base,  the  support  arm  76  and  the  wiper  blade  91 
are  slightly  extended  relative  to  the  minimum  length 
condition  of  the  wiper  arm  assembly.  Illustrative  of 
the  lengthening  movement  of  the  support  arm  76  and 

45  wiper  blade  91  is  a  segment  a-b  of  a  line  136,  Figure 
1,  traced  by  an  inner  end  138  of  the  wiper  blade  dur- 
ing  angular  movement  of  the  base  about  pivot  axis 
33. 

In  the  first  180°  of  rotation  of  the  drive  crank  26 
50  about  the  axis  27,  the  base  52  is  rotated  about  pivot 

axis  33  in  a  wipe  stroke  from  inner  wipe  limit  position 
82'  '  to  outer  wipe  limit  position  82'  '  '  with  the  out- 
board  guide  (100)  bearing  the  wiper  blade  torque  re- 
action  between  the  support  arm  76  and  the  base. 

55  Concurrently,  the  planetary  gear  set  117  rotates  the 
transmission  shaft  104  and  the  drive  arm  102 
through  an  included  angle  which,  when  added  to  the 
included  angle  through  which  the  drive  arm  102  ro- 
tates  during  movement  of  the  base  from  parked  po- 

60  sition  82'  to  inner  wipe  limit  position  82'  ',  equals 
720°.  Accordingly,  the  support  arm  76  reciprocates 
linearly  relative  to  the  base  52  and  the  length  condi- 
tion  of  the  wiper  arm  assembly  32  changes  from 
near  minimum  at  inner  wipe  limit  position  82'  ',  to  maxi- 

65  mum  at  about  25%  of  the  wiping  arc,  to  minimum  at 
'V> 
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pivot  axis  (33),  and  a  sun  gear  (122)  being  rigidly 
mounted  on  the  other  end  of  the  transmission  shaft 
(104)  opposite  the  drive  arm  (102),  another  internal 
ring  gear  (120)  concentric  with  said  pivot  axis  (33)  is 

5  rigidly  attached  to  the  stationary  panel  (14),  and  an- 
other  planet  gear  (119),  rotatably  supported  by  a 
carrier  (118)  rigidly  attached  to  a  cylindrical  stem 
(62)  of  the  base  (52),  meshes  with  said  other  ring 
gear  (120)  and  said  sun  gear  (122)  respectively,  so 

10  that  angular  oscillation  of  the  base  (52)  about  the 
pivot  axis  causes  rotation  of  the  transmission  shaft 
(104)  about  the  same  pivot  axis  (33). 

2.  A  variable  length  windshield  wiper  arm  assem- 
bly  according  to  claim  1,  characterised  in  that  said 

15  slide  bearing  (100)  on  said  base  (52)  is  radially 
spaced  from  said  pivot  axis  (33)  so  that  said  slide 
bearing  (100)  provides  blade  torque  reaction  be- 
tween  said  support  arm  (76)  and  said  base  (52) 
whilst  co-operating  with  said  cylindrical  lug  (112)  in 

20  defining  a  linear  path  of  motion  for  said  support  arm 
(76)  relative  to  said  base  (52)  which  coincides  with 
said  support  arm  longitudinal  axis  (82). 

3.  A  variable  length  windshield  wipe  assembly  ac- 
cording  to  claim  2,  characterised  that  the  gear  ra- 

25  tios  of  the  ring  gear  (120),  the  sun  gear  (122)  and  the 
planet  gear  (119)  are  selected  to  rotate  said  trans- 
mission  shaft  (104)  at  a  rate  of  about  720°  for  each 
angular  stroke  of  said  base  (52)  through  said  wiping 

about  50%  of  the  wiping  arc,  Figure  3,  to  maximum  at 
about  75%  of  the  wiping  arc,  Figure  6,  and  then  to 
minimum  again  at  the  outer  wipe  limit  position  82'  '  '.  Il- 
lustrative  of  the  above  described  movement  are, 
respectively,  segments  b-c,  c-d,  d-e,  and  e-f  of 
line  136  traced  by  the  inner  end  138  of  the  wiper 
blade. 

In  the  next  succeeding  180°  of  rotation  of  the 
drive  crank  26,  the  cycle  of  movement  just  de- 
scribed  is  repeated  in  reverse  as  the  base  52  ro- 
tates  counterclockwise  in  a  wipe  stroke  from  the 
outer  wipe  limit  position  82'  '  '  to  the  inner  wipe  limit 
position  82'  '.  The  wiper  arm  assembly  32  thereafter 
cycles  as  described  for  each  wipe  stroke  as  the 
drive  crank  26  rotates  continuously  about  axis  27  in 
the  short-throw  condition.  Obviously,  because  of 
the  need  to  stow  the  wiper  arm  assembly  32  in  the 
parked  position  82',  the  pattern  traversed  by  the 
wiper  blade  91  is  not  quite  symmetrical  with  respect 
to  a  longitudinal  plane  through  the  pivot  axis  33.  The 
difference  in  length  of  the  wiper  arm  assembly  be- 
tween  the  minimum  length  condition  at  the  outer  wipe 
limit  position  82'  '  '  and  the  slightly  longer  condition 
obtained  at  the  inner  wipe  limit  position  82'  '  is  not 
significant  and  may  be  unnoticeable  or  barely  no- 
ticeable  to  an  observer. 

When  termination  of  wiping  is  desired,  the  motor 
control,  not  shown,  is  set  to  halt  rotation  of  the 
drive  crank  26  about  axis  27  at  about  the  inner  wipe 
limit  position  82'  'of  the  base.  At  that  instant,  the 
transmission  24  moves  the  drive  crank  to  the  long- 
throw  condition  thereby  rotating  the  base  52  to  the 
parked  position  82'.  As  the  base  52  thus  rotates, 
the  planet  gear  108  of  the  hypocycloidai  gear  sys- 
tem  rotates  so  as  to  cause  lug  1  12  to  return  to  its  ini- 
tial  position  corresponding  to  the  minimum  length 
condition  of  the  wiper  arm  assembly. 

Claims 

1  .  A  variable  length  windshield  wiper  arm  assem- 
bly  (32)  comprising:  a  movable  base  (52),  support 
means  (48,  62,  63)  mounting  said  base  (52)  on  a  sta- 
tionary  panel  (14)  for  angular  oscillation  through  a 
wiping  arc  about  a  pivot  axis  (33)  of  said  stationary 
panel  (14),  a  blade  support  arm  (76)  having  an  in- 
board  end  (78)  and  an  outboard  end  (80)  and  a  longi- 
tudinal  axis  (82)  therebetween,  outboard  guide 
means  (100)  defining  a  slide  bearing  between  said 
base  (52)  and  said  blade  support  arm  (76)  at  a  loca- 
tion  on  the  support  arm  between  said  inboard  and 
said  outboard  ends  (78,  80)  thereof,  an  internal  ring 
gear  (1  1  0)  rigidly  attached  to  the  base  (52)  and  con- 
centric  with  said  pivot  axis  (33),  and  a  planet  gear 
(108)  meshing  with  said  internal  ring  gear  (110)  and 
controlling  retraction  into  and  extension  of  said 
blade  support  arm  (76)  out  of  the  base  (52),  charac- 
terised  that  said  planet  gear  (1  08)  contains  one  half 
the  number  of  teeth  of  said  internal  ring  gear  (1  1  0) 
and  is  rotatably  supported  by  a  cylindrical  lug  (112) 
of  a  drive  arm  (102),  the  centre  line  (113)  of  the  cylin- 
drical  lug  (112)  intersecting  the  pitch  line  of  said  in- 
ternal  ring  gear  (110),  said  drive  arm  (102)  being  rig- 
idly  attached  to  one  end  of  a  transmission  shaft 
(104)  joumalled  in  a  bore  (64)  concentric  with  said 

arc. 
30 

Patentanspriiche 

1.  Scheibenwischerarmanordnung  (32)  variabler 
Lange  mit:  einem  bewegbaren  Grundteil  (52),  das 

35  Grundteil  (52)  an  einer  stationaren  Tafel  (14)  zu  ei- 
ner  Schwenk-Oszillation  durch  einen  Wischbogen 
urn  eine  Schwenkachse  (33)  der  stationaren  Tafel 
(14)  befestigendem  Stutzmittel  (48,  62,  63),  einem 
Wischblatt-Stutzarm  (76)  mit  einem  inneren  Ende 

40  (78)  und  einem  auBeren  Ende  (80)  und  einer  dazwi- 
schen  befindlichen  Langsachse  (82),  auBerem  Fiih- 
rungsmittel  (100),  welches  eine  Gleitlagerung  zwi- 

'  schen  dem  Grundteil  (82)  und  dem  Wischblatt- 
Stutzarm  (76)  an  einer  Stelle  am  Stutzarm  zwischen 

45  dessen  innerem  und  auBerem  Ende  (78,  80)  be- 
stimmt,  einem  an  dem  Grundteil  (52)  starr  ange- 
brachten  und  zur  Schwenkachse  (33)  konzentri- 
schen  Innenring-Zahnrad  (110),  und  einem  Planeten- 
zahnrad  (108),  das  mit  dem  Innenring-Zahnrad  (110) 

50  kammt  und  Einfahren  des  Wischblatt-Stutzarmes 
(76)  in  das  Grundteil  (52)  und  Herausfahren  aus 
demselben  steuert,  dadurch  gekennzeichnet,  daB 
das  Planetenzahnrad  (108)  die  halbe  Zahnezahl  des 
Innenringzahnrades  (110)  enthalt  und  durch  einen 

55  zylindrischen  Stutzen  (112)  eines  Antriebsarmes 
(102)  drehbar  abgestutzt  ist,  wobei  die  Mittellinie 
(113)  des  zylindrischen  Stutzens  (112)  die  Teilkreisli- 
nie  des  Innenring-Zahnrades  (110)  schneidet,  der 
Antriebsarm  (102)  starr  an  einem  Ende  einer  Uber- 

60  tragungswelle  (104)  angebracht  ist,  die  in  einer  mit 
der  Schwenkachse  (33)  konzentrischen  Bohrung 
(64)  gelagert  ist  und  ein  Sonnenzahnrad  (122)  starr 
am  anderen  Ende  der  Obertragungswelle  (104)  ge- 
genuber  dem  Antriebsarm  (102)  angebracht  ist,  daB 

65  ein  anderes  mit  der  Schwenkachse  (33)  konzentri- 
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sches  Innenring-Zahnrad  (120)  Starr  an  der  statio- 
naren  Tafel  (14)  angebracht  ist  und  ein  anderes, 
drehbar  durch  einen  starr  an  einem  zylindrischen 
Schaft  (62)  des  Grundteiles  (52)  angebrachten  Tra- 
ger  (1  1  8)  abgestiitztes  Planetenzahnrad  (119)  mit  dem  5 
anderen  (120)  und  dem  Sonnenzahnrad  (122)  kammt, 
so  daB  die  Winkel-Oszillation  des  Grundteiles  (52) 
um  die  Schwenkachse  (33)  eine  Drehung  der  Ober- 
tragungswelle  (104)  um  die  gleiche  Schwenkachse 
(33)  verursacht.  10 

2.  Scheibenwischerarmanordnung  variabler  Lan- 
ge  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB 
das  Gleitlager  (100)  an  dem  Grundteil  (52)  so  mit  Ra- 
dialabstand  von  der  Schwenkachse  (33)  angeord- 
net  ist,  daB  das  Gleitlager  (100)  Wischblatt-Drehmo-  15 
mentreaktion  zwischen  dem  Stutzarm  (76)  und  dem 
Grundteil  (52)  schafft,  wahrend  es  in  Zusammenwir- 
kung  mit  dem  zylindrischen  Stutzen  (112)  einen  linea- 
ren  Bewegungsweg  fur  den  Stutzarm  (76)  relativ  zu 
dem  Grundteil  (52)  bestimmt,  der  mit  der  Stutzarm-  20 
Langsachse  (82)  zusammenfallt. 

2.  Scheibenwischeranordnung  variabler  Lange 
nach  Anspruch  2,  dadurch  gekennzeichnet,  daB  die 
Ubersetzungsverhaltnisse  des  Ringzahnrades 
(1  20),  des  Sonnenzahnrades  (1  22)  und  des  Planeten-  25 
zahnrades  (1  1  9)  so  ausgewahit  sind,  daB  die  Ober- 
tragungswelle  (104)  mit  einer  Rate  von  etwa  720°  fur 
jeden  Winkelhub  des  Grundteiles  (52)  durch  den 
Wischbogen  dreht. 

30 
Revendications 

1.  Ensemble  de  bras  d'essuie-glace  a  longueur 
variable  (32)  comprenant  une  base  mobile  (52),  des 
moyens  de  support  (48,  62,  63)  par  lesquels  ladite  35 
base  (52)  est  montee  sur  un  panneau  fixe  (14)  pour 
effectuer  une  oscillation  angulaire  en  decrivant  un 
arc  d'essuyage  autour  d'un  axe  de  pivotement  (33) 
dudit  panneau  fixe  (14),  un  bras  de  support  (76) 
d'une  lame,  le  bras  ayant  une  extremite  interne  (78)  40 
et  une  extremite  externe  (80)  entre  lesquelles 
s'etend  un  axe  longitudinal  (82),  des  moyens  de  gui- 
dage  externes  (100)  definissant  un  palier  lisse  entre 
ladite  base  (52)  et  le  bras  de  support  (76)  de  la  lame 
en  un  emplacement  sur  le  bras  de  support  entre  ladi-  45 
te  extremite  interne  et  ladite  extremite  externe  (78, 
80)  de  celui-ci,  une  couronne  dentee  interieure  (110) 
etant  fixee  a  demeure  a  la  base  (52)  et  etant  concen- 
trique  avec  ledit  axe  de  pivotement  (33),  et  un  satel- 
lite  (108)  en  engrenage  avec  la  couronne  dentee  in-  50 
terieure  (110)  et  commandant  le  depiacement  dudit 
bras  de  support  (76)  de  la  lame  vers  Pinterieur  et 
vers  I'exterieur  de  la  base  (52),  caracterise  en  ce 
que  ledit  satellite  (108)  comporte  un  nombre  dents 
correspondant  a  la  moitie  du  nombre  de  dents  de  la-  55 
dite  couronne  dentee  interieure  (1  1  0)  et  qu'il  est  mon- 
te  rotatif  sur  un  teton  cylindrique  (112)  d'un  bras 
d'entraTnement  (102),  I'axe  (113)  du  teton  cylindrique 
(112)  coupant  la  ligne  primitive  de  ladite  couronne 
dentee  interieure  (110),  le  bras  d'entraTnement  (102)  60 
etant  fixe  a  demeure  a  I'une  des  extremites  d'un  ar- 
bre  de  transmission  (104)  monte  touriilonnant  dans 
un  alesage  (64)  concentrique  avec  iedit  axe  de  pivo- 
tement  (33),  et  un  planetaire  (122)  etant  monte  fixe 
sur  I'autre  extremite  de  I'arbre  de  transmission  (1  04)  65 

opposee  au  bras  d'entraTnement  (102),  une  deuxieme 
couronne  dentee  interieure  (120)  concentrique  avec 
ledit  axe  de  pivotement  (33)  etant  fixee  a  demeure  au 
panneau  fixe  (14),  et  un  deuxieme  satellite  (119)  etant 
monte  rotatif  sur  un  porte-satellite  (118)  fixe  a  de- 
meure  a  une  tige  cylindrique  (62)  de  la  base  (52)  et 
engrSnant  avec  ladite  seconde  couronne  dentee 
(120)  et  avec  ledit  planetaire  (122)  respectivement, 
de  maniere  que  I'oscillation  angulaire  de  ia  base  (52) 
autour  de  I'axe  de  pivotement  (33)  provoque  la  rota- 
tion  de  I'arbre  de  transmission  (1  04)  autour  du  meme 
axe  de  pivotement  (33). 

2.  Ensemble  de  bras  d'essuie-glace  suivant  la  re- 
vendication  1,  caracterise  en  ce  que  ledit  palier  lis- 
se  (100)  dispose  sur  ladite  base  (52)  est  radialement 
espace  dudit  axe  de  pivotement  (33)  de  maniere  que 
le  palier  lisse  (100)  provoque  un  couple  antagoniste 
de  la  lame  entre  ledit  bras  de  support  (76)  et  la  base 
(52)  en  cooperant  avec  ledit  teton  cylindrique  (112) 
de  fagon  a  definir  un  trajet  de  mouvement  lineaire 
pour  ledit  bras  de  support  (76)  par  rapport  a  la  base 
(52)  et  qui  coincide  avec  I'axe  longitudinal  (82)  dudit 
bras  de  support. 

3.  Ensemble  de  bras  d'essuie-glace  suivant  la  re- 
vendication  2,  caracterise  en  ce  que  les  rapports 
d'engrenage  de  la  couronne  dentee  (120),  du  plane- 
taire  (122)  et  du  satellite  (119)  sont  selectionnes  afin 
de  faire  tourner  ledit  arbre  de  transmission  (104) 
sur  environ  720°  pour  chaque  course  angulaire  du- 
dit  support  (52)  selon  Tare  d'essuyage. 

\> 



EP  0  217  494  B1 

10- I 

16. 



EP  0  217  494  B1 



EP  0  217  494  B1 

# - . .  

- 9 3  

s ^ t g - 3  



EP  0  217  494  B1 

»  

6  


	bibliography
	description
	claims
	drawings

