
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  4 6 6   0 3 3   A 1  

©  Application  number:  91111132.6 

@  Date  of  filing:  04.07.91 

E U R O P E A N   PATENT  A P P L I C A T I O N  

132.6  ©  int.  CIA  E05F  11/40,  E05F  15 /16  

©  Priority:  10.07.90  IT  6751890  1-10090  Cascine  Vica-Rivoli(IT) 

@  Date  of  publication  of  application:  @  Inventor:  Pozzi,  Giuseppe 
15.01.92  Bulletin  92/03  Via  Guido  Reni,  83 

1-10136  Torino(IT) 
©  Designated  Contracting  States: 

DE  ES  FR  GB  IT 
0   Representative:  Jorio,  Paolo  et  al 

©  Applicant:  ROLTRA-MORSE  S.p.A.  Studio  Torta,  Via  Viotti,  9 
Via  Albenga,  9  1-10121  Torino(IT) 

©  Window  regulator,  particularly  for  motor  vehicles. 
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©  A  window  regulator  (1)(52)  wherein  a  slide  (7), 
mounted  on  a  guide  (5)  extending  along  an  axis  (6), 
is  connected,  by  means  of  a  first  hinge  (9),  to  a  first 
end  of  a  drive  arm  (10),  the  other  end  of  which  is 
connected,  by  means  of  a  second  hinge  (11),  to  a 
window  (2)  sliding  in  a  direction  (3)  perpendicular  to 
the  axis  (6)  of  the  guide  (5).  The  drive  arm  (10)  is 
rotated  in  relation  to  the  slide  (7)  by  an  actuating 

arm  (14)  having  a  first  point  (23)  hinged  to  the  guide 
(5)  on  the  axis  (6)  of  the  same,  and  a  second  point 
(17)  hinged  to  the  center  line  of  the  drive  arm  (10); 
the  distance  between  the  first  and  second  points  (23, 
17)  of  the  actuating  arm  (14)  being  equal  to  half  the 
distance  between  the  first  and  second  hinges  (9, 
11). 
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The  present  invention  relates  to  a  window  regu- 
lator,  particularly  for  motor  vehicles. 

In  particular,  the  present  invention  relates  to  a 
window  regulator  suitable  for  fitment  inside  a  motor 
vehicle  door  for  enabling  troublefree,  noisefree  ver- 
tical  control  of  a  sliding  window  on  the  door. 

According  to  the  present  invention,  there  is 
provided  a  window  regulator,  characterised  by  the 
fact  that  it  comprises  a  guide  extending  along  an 
axis;  a  slide  mounted  on  said  guide  so  as  to  slide 
along  said  axis;  a  drive  arm;  first  hinge  means 
connecting  said  drive  arm  to  said  slide;  second 
hinge  means  connecting  said  drive  arm  to  a  sliding 
window;  and  actuating  means  comprising  an  ac- 
tuating  arm  having  a  first  point  connected  for  rota- 
tion  to  said  guide,  and  a  second  point  connected 
for  rotation  to  the  center  line  of  said  drive  arm;  the 
distance  between  said  first  and  second  points  of 
said  actuating  arm  being  equal  to  half  the  distance 
between  said  first  and  second  hinge  means. 

A  number  of  non-limiting  embodiments  of  the 
present  invention  will  be  described  by  way  of  ex- 
ample  with  reference  to  the  accompanying  draw- 
ings,  in  which: 

Fig.1  shows  a  side  view  of  a  first  preferred 
embodiment  of  the  window  regulator  according 
to  the  present  invention; 
Fig.2  shows  a  section  along  line  ll-ll  in  Fig.1; 
Fig.3  shows  a  section  along  line  Ill-Ill  in  Fig.1; 
Fig.4  shows  a  variation  of  a  detail  in  Fig.1; 
Fig.5  shows  a  side  view  of  a  second  preferred 
embodiment  of  the  window  regulator  according 
to  the  present  invention; 
Fig.6  shows  a  section  along  line  VI-VI  in  Fig.5; 
Fig.7  shows  a  section  along  line  VII-VII  in  Fig.5; 
Fig.8  shows  a  variation  of  a  detail  in  Fig.5. 
Number  1  in  Fig.1  indicates  a  window  regulator 

suitable  for  fitment  inside  the  door  (not  shown)  of  a 
vehicle  (not  shown),  particularly  a  motor  vehicle,  for 
regulating  the  position  of  a  window  2  sliding  in  the 
direction  shown  by  arrow  3  and  defined  by  guides 
(not  shown)  fitted  to  the  opposite  side  edges  (not 
shown)  of  window  2. 

Regulator  1  comprises  an  elongated  plate  4 
fitted  at  one  end  in  removable  manner  with  a  guide 
5  consisting  of  a  pin  having  an  axis  6.  Regulator  1 
also  comprises  a  slide  7  consisting  of  a  sleeve 
mounted  in  sliding  manner  on  guide  5  so  as  to 
slide  along  axis  6,  and  having  a  radial  hinge  pin  8 
for  a  substantially  spherical  hinge  9  connecting 
slide  7  to  a  first  end  of  a  drive  arm  10,  the  second 
fork-shaped  end  of  which  is  connected  by  a  sub- 
stantially  spherical  hinge  11  to  a  bracket  12  integral 
with  the  bottom  end  of  window  2. 

An  actuating  device  13  provides  for  rotating 
drive  arm  10  about  hinges  9  and  11  and  simulta- 
neously  moving  slide  7  along  guide  5  for  sliding 
window  2  in  the  direction  of  arrow  3. 

Device  13  comprises  an  actuating  arm  14  de- 
fined,  as  shown  in  Fig.1,  by  a  rod  15,  one  end  of 
which  is  fitted  with  a  sleeve  16  connected  by  a 
spherical  joint  17  to  a  pin  18  integral  with  an 

5  intermediate  portion  of  drive  arm  10  and  located 
halfway  between  hinges  9  and  11.  As  shown  par- 
ticularly  in  Fig.3,  the  end  of  rod  15  opposite  that 
fitted  with  sleeve  16  presents  a  tubular  body  19 
facing  and  parallel  to  plate  4,  and  having,  on  the 

io  side  facing  plate  4,  a  spherical  seat  20  for  the 
spherical  head  21  of  a  pin  22  perpendicular  to  and 
integral  with  plate  4  and  defining,  together  with  seat 
20,  a  spherical  joint  23  connecting  arm  14  to  plate 
4  and  separated  from  joint  17  by  the  same  dis- 

75  tance  between  the  axis  of  pin  18  and  hinges  9  and 
11. 

As  shown  more  clearly  in  Fig.3,  on  the  op- 
posite  side  to  that  connected  to  rod  15,  tubular 
body  19  is  fitted  with  an  appendix  24  coaxial  with 

20  rod  15  and  engaged  in  sliding  manner  through  an 
opening  25  formed  parallel  to  plate  4  through  a 
curved  bracket  26  integral  with  plate  4  and  coaxial 
with  pin  22. 

In  the  embodiment  shown  in  Fig.s  1  to  3, 
25  device  13  also  comprises  an  electromechanical  lin- 

ear  actuator  27.  As  shown  particularly  in  Fig.2, 
actuator  27  comprises  a  housing  28  having  two 
opposite  walls  29  and  30  between  which  a  substan- 
tially  cylindrical  nut  screw  32  is  mounted  for  rota- 

30  tion  via  the  interposition  of  bearings  31  .  Nut  screw 
32  is  rotated  about  its  axis  inside  housing  28  by  an 
electric  motor  33,  and  is  fitted  through  with  a  rigid 
screw  34  connected  to  nut  screw  32  by  a  recir- 
culating  ball  coupling  35.  Screw  34  comes  out  of 

35  housing  28  through  a  sleeve  36  extending  outwards 
from  wall  29  and  engaged  inside  a  diametrical 
through  hole  in  a  spherical  head  37.  Head  37  is 
engaged  for  rotation  inside  a  spherical  seat  38  in  a 
cylindrical  body  39  supported  on  a  bracket  40 

40  integral  with  plate  4,  and  defining,  together  with 
head  37,  a  spherical  joint  41  connecting  actuator 
27  to  plate  4. 

As  shown  in  Fig.s  2  and  3,  the  free  end  of 
screw  34  is  fitted  with  a  ring  42  engaged  in  rotary 

45  manner  by  a  pin  43  defining,  with  ring  42,  a  hinge 
44  having  its  axis  parallel  to  that  of  pin  18.  On  the 
end  opposite  that  engaging  ring  42,  pin  43 
presents  a  rotary  snap-on  fork  45  connected  to  an 
intermediate  portion  of  rod  15  and  defining,  with 

50  the  same,  a  second  hinge  46  in  turn  defining,  with 
hinge  44,  a  further  spherical  joint  47. 

In  the  Fig.4  variation,  actuating  device  13  is 
replaced  by  an  actuating  device  48  comprising,  in 
place  of  linear  actuator  27,  a  sector  gear  49  con- 

55  nected  integral  with  rod  15  and  having  its  axis 
through  the  center  of  joint  23.  In  addition  to  sector 
gear  49,  actuating  device  48  also  comprises  a 
pinion  50  meshing  with  sector  gear  49  and  fitted  on 
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to  a  shaft  51  supported  on  plate  4  and  rotated  by 
any  type  of  activating  device  (not  shown),  e.g.  a 
hand-operated  crank  (not  shown)  fitted  to  shaft  51  . 

In  actual  use,  by  virtue  of  said  distance  be- 
tween  joints  17  and  23  being  equal  to  that  between 
pin  18  and  each  of  hinges  9  and  11,  rotation  of 
actuating  arm  14  in  either  direction  about  an  axis 
through  the  center  of  joint  23  and  substantially 
parallel  to  the  axis  of  pin  18  results  in  axial  dis- 
placement  of  slide  7  along  guide  5,  and  amplified 
straightline  displacement  of  hinge  11  and,  con- 
sequently,  window  2  in  the  direction  of  arrow  3  and 
along  a  straightline  trajectory  through  joint  23. 
Moreover  (Fig.1),  by  virtue  of  joint  23  being  located 
substantially  along  axis  6,  hinge  11  is  displaced 
along  a  straightline  trajectory  substantially  perpen- 
dicular  to  axis  6. 

The  embodiment  shown  in  Fig.s  5  to  7  relates 
to  a  window  regulator  52  substantially  similar  to 
regulator  1  and  the  corresponding  parts  of  which 
are  indicated  using  the  same  numbering  system. 

Guide  5  of  regulator  52  is  formed  on  an  end 
portion  of  plate  4,  and  consists  of  two  ribs  53 
parallel  to  axis  6  and  defining  a  slot  54  having  a 
concave  inner  profile  and  engaged  in  sliding  man- 
ner  by  slide  7  consisting,  in  this  case,  of  a  roller 
having  a  convex  outer  profile  and  mounted  for 
rotation  on  pin  8. 

As  shown  in  Fig.6,  hinge  11  is  a  spherical 
hinge  defined  by  a  plate  55  fitted  to  the  end  of 
drive  arm  10  and  having  a  central  spherical  seat  56 
engaged  by  a  spherical  head  57  integral  with  a 
lateral  surface  of  bracket  12,  the  opposite  lateral 
surface  of  which  is  fitted  with  a  pin  58  having  a 
head  59  fitted  through  a  hole  60  in  window  2. 

The  above  solution  for  connecting  arm  10  to 
window  2  may  obviously  also  be  applied  to  regula- 
tor  1. 

As  shown  in  Fig.5,  actuating  arm  14  of  regula- 
tor  52  extends  beyond  joint  17  in  the  form  of  a 
second  arm  61  of  the  same  length  as  and  coaxial 
and  integral  with  arm  14.  On  the  end  opposite  that 
connected  to  arm  14,  arm  61  is  fitted  with  a  pin  62 
in  turn  fitted  in  idle  manner  with  a  roller  63  having 
a  convex  outer  profile.  Roller  63  constitutes  a  slide 
traveling  along  a  guide  64  having  a  concave  inner 
profile,  substantially  parallel  to  axis  6,  and  formed 
on  a  lateral  surface  of  a  plate  65,  from  the  opposite 
surface  of  which,  contacting  window  2,  there  ex- 
tend  two  pins  66  similar  to  pin  58  and  fitted 
through  respective  holes  67  in  window  2. 

In  actual  use,  displacement  of  window  2  in  the 
direction  of  arrow  3  results  in  displacement  of  roller 
63  along  guide  64.  Roller  63  acts  as  a  movable 
support  for  the  bottom  edge  of  window  2,  and 
prevents  window  2  from  rotating  uncontrollably 
about  the  axis  of  pin  58  in  the  absence  of  guides 
(not  shown)  for  guiding  the  lateral  edges  (not 

shown)  of  window  2. 
As  shown  in  Fig.s  5  and  8,  actuating  arm  14  of 

regulator  52  may  also  be  operated  by  actuating 
device  13  (Fig.5)  or  by  actuating  device  48  (Fig.8). 

5 
Claims 

1.  A  window  regulator  (1)(52),  characterised  by 
the  fact  that  it  comprises  a  guide  (5)  extending 

io  along  an  axis  (6);  a  slide  (7)  mounted  on  said 
guide  (5)  so  as  to  slide  along  said  axis  (6);  a 
drive  arm  (10);  first  hinge  means  (9)  connect- 
ing  said  drive  arm  (10)  to  said  slide  (7);  second 
hinge  means  (11)  connecting  said  drive  arm 

is  (10)  to  a  sliding  window  (2);  and  actuating 
means  (13)(48)  comprising  an  actuating  arm 
(14)  having  a  first  point  (23)  connected  for 
rotation  to  said  guide  (5),  and  a  second  point 
(17)  connected  for  rotation  to  the  center  line  of 

20  said  drive  arm  (10);  the  distance  between  said 
first  and  second  points  (23,  17)  of  said  actuat- 
ing  arm  (14)  being  equal  to  half  the  distance 
between  said  first  and  second  hinge  means  (9, 
11). 

25 
2.  A  window  regulator  as  claimed  in  Claim  1, 

characterised  by  the  fact  that  said  axis  (6) 
extends  in  a  direction  perpendicular  to  the 
displacement  direction  (3)  of  said  second 

30  hinge  means  (11). 

3.  A  window  regulator  as  claimed  in  Claim  1  or  2, 
characterised  by  the  fact  that  said  first  point 
(23)  is  located  on  said  axis  (6). 

35 
4.  A  window  regulator  as  claimed  in  any  one  of 

the  foregoing  Claims,  characterised  by  the  fact 
that  it  comprises  a  further  guide  (64)  substan- 
tially  parallel  to  said  axis  (6)  and  connected 

40  integral  with  said  window  (2);  and  a  further 
slide  (63)  traveling  along  said  further  guide 
(64);  said  further  slide  (63)  being  connected  to 
a  third  point  (62)  on  said  actuating  arm  (14); 
and  said  second  point  (17)  being  located  be- 

45  tween  and  equally  distant  from  said  first  and 
third  points  (23,  62). 

5.  A  window  regulator  as  claimed  in  any  one  of 
the  foregoing  Claims,  characterised  by  the  fact 

50  that  said  actuating  means  (13)  comprise  a  lin- 
ear  actuator  (27)  located  between  said  guide 
(5)  and  a  portion  of  said  actuating  arm  (14) 
extending  between  said  first  and  second  points 
(23,  17). 

55 
6.  A  window  regulator  as  claimed  in  Claim  5, 

characterised  by  the  fact  that  said  linear  ac- 
tuator  (27)  is  connected  to  said  guide  (5)  and 

4 
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said  actuating  arm  (14)  by  respective  spherical 
joints  (41  ,  47). 

7.  A  window  regulator  as  claimed  in  Claim  5  or  6, 
characterised  by  the  fact  that  said  linear  ac-  5 
tuator  (27)  is  an  electromechanical  actuator. 

8.  A  window  regulator  as  claimed  in  Claim  7, 
characterised  by  the  fact  that  said  linear  ac- 
tuator  (27)  comprises  a  motor  (33),  a  nut  screw  10 
(32)  connected  to  said  motor  (33)  so  as  to 
rotate  about  its  axis,  and  a  screw  (34)  con- 
nected  to  said  nut  screw  (32)  by  a  recirculating 
ball  coupling  (35);  said  screw  (34)  being  con- 
nected  to  said  portion  of  said  actuating  arm  is 
(14)  by  said  spherical  joint  (47),  and  being 
moved  axially  in  relation  to  said  nut  screw  (32) 
by  said  motor  (33)  so  as  to  turn  said  actuating 
arm  (14)  about  a  further  axis  substantially  per- 
pendicular  to  the  axis  (6)  of  said  guide  (5)  and  20 
intersecting  said  first  point  (23). 

9.  A  window  regulator  as  claimed  in  any  one  of 
the  foregoing  Claims  from  1  to  4,  characterised 
by  the  fact  that  said  actuating  means  (48)  25 
comprise  a  sector  gear  (49)  and  a  pinion  (50) 
meshing  with  said  sector  gear  (49);  said  sector 
gear  (49)  being  supported  on  said  guide  (5) 
and  rotating  with  said  actuating  arm  (14)  about 
a  further  axis  perpendicular  to  the  axis  (6)  of  30 
said  guide  (5)  and  intersecting  said  first  point 
(23). 
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