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@)  Apparatus  for  washing  curved  glass  sheet. 
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@  Rotary  washing  units  (40)  are  supported  by  a 
vertically  movable  and  swingable  frame  (29)  in  a 
washing  station  S2.  Each  of  the  rotary  washing 
units  (40)  comprises  a  vertical  shaft  (42)  rotat- 
able  by  a  motor  (41)  and  a  washing  disk  of 
sponge  or  brush  (43)  mounted  on  the  lower  end 
of  the  shaft  for  contact  with  a  curved  glass 
sheet  introduced  into  the  washing  station.  The 
shafts  of  the  rotary  washing  units  are  arranged 
in  an  array  extending  perpendicularly  to  the 
direction  in  which  the  curved  glass  sheet  is  fed 
through  the  washing  station.  The  shafts  are 
normally  urged  by  respective  springs  to  move 
downwardly  to  enable  the  washing  disks  to 
follow  the  configuration  of  largely  curved  glass 
sheets.  The  downward  movement  of  the  shafts 
is  limited  by  stoppers.  Rotative  power  from  a 
motor  is  transmitted  successively  to  the  rotary 
washing  units  by  a  belt  trained  around  pulleys 
on  the  respective  shafts.  The  shafts  are  hollow 
to  supply  a  washing  solution  therethrough  to 
the  surface  of  the  curved  glass  sheet  being 
washed,  so  that  the  washing  solution  can  be 
supplied  to  the  glass  sheet  fully  over  its  entire 
surface  area  even  though  the  glass  sheet  is 
curved. 
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The  present  invention  relates  to  an  apparatus  for 
automatically  washing  a  curved  sheet  of  glass. 

One  known  glass  sheet  washing  apparatus  is  dis- 
closed  in  Japanese  laid-open  utility  model  publication 
No.  2-1  290.  The  disclosed  glass  sheet  washing  appa- 
ratus  comprises  a  staggered  array  of  vertically  mov- 
able  and  rotatable  washing  disks  arranged  perpendi- 
cularly  to  the  direction  in  which  a  glass  sheet  is  hori- 
zontally  fed  by  a  conveyor.  Each  of  the  washing  disks 
is  made  of  sponge  that  is  elastically  deformable  in 
conformity  with  different  glass  shapes.  In  the  case 
where  a  glass  sheet  to  be  washed  is  of  a  largely 
curved  configuration  such  as  for  use  as  an  automo- 
bile  windshield,  however,  the  conventional  washing 
disks  cannot  be  elastically  deformed  sufficiently 
enough  to  follow  the  surface  curvature  of  the  curved 
glass  sheet.  If  the  washing  disks  were  used  to  wash 
the  largely  curved  glass  sheet,  then  they  would  im- 
pose  undue  stresses  on  the  glass  sheet,  tending  to 
crack  or  break  the  glass  sheet  while  wash  ing  the  glass 
sheet. 

It  is  an  object  of  the  present  invention  to  provide 
an  apparatus  for  automatically  washing  curved  sheet 
glass  without  imposing  undue  stresses  thereon. 

According  to  the  present  invention,  there  is  pro- 
vided  an  apparatus  for  washing  a  curved  glass  sheet, 
comprising  a  washing  station  for  washing  a  curved 
glass  sheet,  a  loading  station  having  conveying 
means  for  feeding  a  curved  glass  sheet  in  a  direction 
toward  the  washing  station,  and  an  unloading  station 
having  conveying  means  for  feeding  a  curved  glass 
sheet  from  the  washing  station,  the  washing  station 
being  disposed  between  the  loading  and  unloading 
stations.  The  washing  station  comprises  a  frame  vert- 
ically  movable  and  swingable  about  a  horizontal  axis 
extending  perpendicularly  to  the  direction,  an  intro- 
ducing  and  discharging  mechanism  supported  by  the 
frame  for  introducing  the  curved  glass  sheet  from  the 
loading  station  into  the  washing  station,  and  discharg- 
ing  the  curved  glass  sheet  from  the  washing  station 
to  the  unloading  station,  a  bearing  roll  supported  by 
the  frame  for  supporting  a  lower  surface  of  the  curved 
glass  sheet  which  has  moved  through  the  introducing 
and  discharging  mechanism,  and  an  array  of  rotary 
washing  units  supported  by  the  frame  for  wash  ing  the 
curved  glass  sheet  while  the  lower  surface  thereof  is 
being  supported  by  the  bearing  roll,  the  array  of  rotary 
washing  units  being  disposed  above  the  bearing  roll 
and  extending  substantially  perpendicularly  to  the  di- 
rection. 

In  use,the  frame  is  swung  through  an  angle  cor- 
responding  to  the  angle  of  the  leading  end  of  the 
curved  glass  sheet  which  is  about  to  move  from  the 
loading  station  into  the  washing  station.  Then,  the  in- 
troducing  and  discharging  mechanism  introduces  the 
curved  glass  sheet  into  the  washing  station.  In  the 
washing  station,  the  curved  glass  sheet  is  washed  by 
the  rotary  washing  units  while  the  frame  swings  back. 
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The  rotary  washing  units  are  preferably  vertically 
movable  independently  of  each  other  so  that  they  can 
wash  curved  glass  sheets  of  complex  shapes. 

The  rotary  washing  units  are  preferably  noncircu- 
5  lar  in  shape  when  viewed  in  plan,  and  adjacent  ones 

of  the  rotary  washing  units  may  be  positioned  with  re- 
spect  to  each  other  for  rotation  along  overlapping 
paths.  Particularly,  the  rotary  washing  units  are  pre- 
ferably  of  a  three-lobed  shape  when  viewed  in  plan, 

10  and  adjacent  ones  of  the  rotary  washing  units  may  be 
held  in  mesh  with  each  other. 

Each  of  the  rotary  washings  units  preferably  com- 
prises  a  hollow  shaft  for  supplying  a  washing  solution 
therethrough,  the  hollow  shaft  being  rotatably  sup- 

15  ported  on  the  frame,  and  a  washing  disk  mounted  on 
the  hollow  shaft  for  contact  with  the  curved  glass 
sheet.  Since  the  washing  solution  is  supplied  through 
the  shafts  of  the  rotary  washing  units,  the  washing 
solution  can  reach  the  entire  surface  area  of  the  glass 

20  sheet  even  if  the  glass  sheet  is  largely  curved. 
An  embodiment  of  the  invention  will,  now  be  de- 

scribed  by  way  of  example  and  with  reference  to  the 
accompanying  drawings,  in  which:- 

FIG.  1  is  a  front  elevational  view  of  an  apparatus 
25  for  washing  a  curved  glass  sheet  according  to  the 

present  invention; 
FIG.  2  is  a  plan  view  of  the  apparatus; 
FIG.  3  is  a  fragmentary  cross-sectional  view  tak- 
en  along  line  III  -  III  of  FIG.  1; 

30  FIG.  4  is  an  enlarged  fragmentary  front  elevation- 
al  view  of  a  washing  station  of  the  apparatus; 
FIG.  5  is  a  front  elevational  view  showing  the 
manner  in  which  a  frame  of  the  washing  station 
angularly  moves; 

35  FIG.  6  is  an  enlarged  cross-sectional  view  of  a  ro- 
tary  washing  unit; 
FIG.  7  is  a  plan  view  of  an  array  of  rotary  washing 
units;  and 
FIGS.  8  through  12  are  schematic  front  elevation- 

40  al  views  showing  the  manner  in  which  the  appa- 
ratus  operates. 
As  shown  in  FIGS.  1  through  3,  an  apparatus  for 

washing  a  curved  glass  sheet  according  to  the  pres- 
ent  invention  generally  comprises  a  loading  station 

45  S1  ,  an  unloading  station  S3,  and  a  washing  station  S2 
disposed  between  the  loading  and  unloading  stations 
S1,  S3. 

The  loading  station  S1  comprises  a  plurality  of  lat- 
erally  spaced  conveyor  belts  2  mounted  on  a  support 

so  base  1  disposed  on  a  floor  6.  The  loading  station  S1 
has  a  pair  of  vertical  support  columns  3  mounted  on 
respective  lateral  sides  of  the  support  base  1  at  an 
end  thereof  adjacent  to  the  washing  station  S2.  The 
support  columns  3  are  joined  by  a  transverse  beam  7 

55  disposed  above  and  extending  transversely  of  the 
conveyor  belts  2.  The  beam  7  supports  a  plurality  of 
presser  rolls  5  disposed  immediately  above  respec- 
tive  bearing  rolls  4  that  are  mounted  on  the  support 
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base  1  .  The  presser  rolls  5  are  held  against  the  upper 
surface  of  a  curved  glass  sheet  that  is  supported  on 
the  bearing  rolls  4  while  the  curved  glass  sheet  is  fed 
by  the  conveyor  belts  2. 

Similarly,  the  unloading  station  S3  comprises  a 
plurality  of  laterally  spaced  conveyor  belts  12  mount- 
ed  on  a  support  base  11  disposed  on  the  floor  6.  The 
loading  station  S3  has  a  pair  of  vertical  support  col- 
umns  13  mounted  on  respective  lateral  sides  of  the 
support  base  11  at  an  end  thereof  adjacent  to  the 
washing  station  S2.  The  support  columns  13  are 
joined  by  a  transverse  beam  17  disposed  above  and 
extending  transversely  of  the  conveyor  belts  12.  The 
beam  17  supports  a  plurality  of  presser  rolls  15  dis- 
posed  immediately  above  respective  bearing  rolls  14 
that  are  mounted  on  the  support  base  1  1  .  The  presser 
rolls  IS  are  held  against  the  upper  surface  of  a  curved 
glass  sheet  that  is  supported  on  the  bearing  rolls  14 
while  the  curved  glass  sheet  is  fed  by  the  conveyor 
belts  12. 

The  washing  station  S2  comprises  a  portal-shap- 
ed  frame  20  vertically  mounted  on  the  floor  6.  The 
portal-shaped  frame  20  comprises  a  pair  of  laterally 
spaced  vertical  support  column  assemblies  each 
composed  of  a  pair  of  horizontally  spaced  support  col- 
umns  21.  As  shown  in  FIG.  4,  in  each  of  the  vertical 
support  column  assemblies,  a  pair  of  vertically 
spaced  horizontal  cross  members  22  is  disposed  be- 
tween  and  joined  to  the  support  columns  21.  A  pair  of 
vertical  guide  rods  23  extends  between  and  is  cou- 
pled  to  the  cross  members  22.  The  guide  rods  23  sup- 
port  thereon  a  vertically  movable  carriage  24  having 
a  nut  25  threaded  over  a  vertical  screw  shaft  27  sup- 
ported  on  the  cross  members  22  and  positioned  be- 
tween  the  guide  rods  23.  The  screw  shaft  27  has  an 
upper  end  operatively  coupled  to  a  motor  26  mounted 
on  the  top  of  the  frame  20,  so  that  the  screw  shaft  27 
can  be  rotated  about  its  own  axis  by  the  motor  26. 
Therefore,  when  the  motor  26  is  energized,  the  car- 
riage  24  is  vertically  moved  along  the  guide  rods  23 
by  the  screw  shaft  27. 

The  carriages  24  in  the  respective  vertical  sup- 
port  column  assemblies  are  spaced  from  each  other 
perpendicularly  to  the  direction  in  which  a  curved 
glass  sheet  is  fed  from  the  loading  station  S1  through 
the  washing  station  S2  to  the  unloading  station  S3.  As 
shown  in  FIG.  3,  a  horizontally  extending  frame  29  ex- 
tends  between  and  is  supported  on  the  carriages  24 
through  respective  horizontal  shafts  28.  One  of  the 
carriages  24  supports  thereon  a  motor  30  which  is  op- 
eratively  coupled  to  one  of  the  horizontal  shafts  28  to 
angularly  move  the  frame  29.  The  other  carriage  24 
supports  thereon  a  motor  31  for  actuating  an  introduc- 
ing  and  discharging  mechanism  32  supported  by  and 
positioned  in  the  frame  29. 

As  shown  in  FIGS.  3  and  5,  the  introducing  and 
discharging  mechanism  32  comprises  a  horizontal 
shaft  33  extending  between  ends  of  the  frame  29  and 

rotatable  about  its  own  axis  by  the  motor  31  ,  a  plurality 
of  horizontally  spaced  rollers  34  fitted  over  the  shaft 
33  for  rotation  therewith,  a  plurality  of  vertically  mov- 
able  rods  36  supported  on  the  frame  29  in  alignment 

5  with  the  respective  rollers  34  and  vertically  movable 
by  respective  cylinders  35  mounted  on  the  frame  29, 
and  a  plurality  of  rollers  37  rotatably  mounted  on  the 
respective  lower  ends  of  the  rods  36  for  contact  with 
the  respective  rollers  34.  A  curved  sheet  of  glass  fed 

10  from  the  loading  station  S1  is  sandwiched  between 
the  rollers  34,  37,  and  introduced  into  the  washing  sta- 
tion  S2  when  the  rollers  34  are  rotated  by  the  motor 
31.  After  having  been  washed  in  the  washing  station 
S2,  the  curved  sheet  of  glass  is  discharged  into  the 

15  unloading  station  S3  as  the  rollers  34  are  rotated  by 
the  motor  31. 

The  frame  29  also  supports  a  horizontal  bearing 
roll  39  disposed  downstream  of  the  introducing  and 
discharging  mechanism  32  with  respect  to  the  direc- 

20  tion  in  which  the  curved  glass  sheet  is  fed  through  the 
washing  station  S2.  The  horizontal  bearing  roll  39 
serves  to  bear  the  lower  surface  of  the  curved  glass 
sheet  as  it  has  passed  the  introducing  and  discharg- 
ing  mechanism  32.  The  washing  station  S3  comprises 

25  an  array  of  interlinked  rotary  washing  units  40  dis- 
posed  above  and  arranged  along  the  horizontal  bear- 
ing  roll  39. 

As  shown  in  FIG.  6,  each  of  the  rotary  washing 
units  40  comprises  a  vertical  shaft  42  extending 

30  through  the  frame  29  and  rotatable  by  a  motor  41 
mounted  on  the  frame  29  at  one  end  thereof,  and  a 
washing  disk  43  of  sponge  or  brush  attached  to  the 
lower  end  of  the  shaft  42  through  an  attachment  plate 
44.  The  shaft  42  is  rotatably  supported  on  the  frame 

35  29  by  bearings  50.  The  washing  disk  43  will  be  elast- 
ically  held  in  contact  with  the  upper  surface  of  the 
curved  glass  sheet  that  is  introduced  into  the  washing 
station  S2.  As  shown  in  FIG.  7,  the  shafts  42  of  the  ro- 
tary  washing  units  40  are  arrayed  substantially  along 

40  a  direction  L2  normal  to  the  direction  L1  in  which  the 
curved  glass  sheet  is  fed  through  the  washing  station 
S2. 

In  FIG.  6,  each  of  the  shafts  42  is  normally  urged 
to  move  downwardly  by  a  spring  45  for  thereby  ena- 

45  bling  the  washing  disk  43  to  be  held  neatly  against  the 
upper  surface  of  a  glass  sheet  which  is  largely 
curved.  The  spring  45  acts  between  the  upper  end  of 
a  sleeve  51  on  the  frame  29  and  a  bearing  52  fixed  to 
the  shaft  42.  The  downward  movement  of  the  shaft  42 

so  under  the  bias  of  the  spring  45  is  limited  by  a  stopper 
46. 

The  rotative  power  of  the  motor  41  is  transmitted 
successively  to  the  shafts  42  by  a  belt  47  which  is 
trained  successively  around  pulleys  53  mounted  on 

55  the  respective  shafts  42  between  the  bearings  50. 
More  specifically,  the  belt  47  is  in  the  form  of  an  end- 
less  toothed  belt  having  one  stretch  trained  alternate- 
ly  in  opposite  directions  around  adjacent  pulleys  53 

3 
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and  the  other  stretch  going  straight  back  to  the  motor 
41,  so  that  the  rotary  washing  units  40  will  rotate  al- 
ternately  in  opposite  directions,  as  shown  in  FIG.  7. 
The  washing  disk  43  and  the  attachment  plate  44  in 
each  of  the  rotary  washing  units  40  are  noncircular  in 
shape  when  viewed  in  plan,  specifically  of  a  triple-lo- 
bed  shape  when  viewed  in  plan.  Adjacent  ones  of  the 
rotary  washing  units  40  are  positioned  with  respect  to 
each  other  such  that  they  neatly  mesh  with  each  other 
so  as  to  rotate  about  the  respective  shafts  42  along 
overlapping  paths.  Since  the  rotary  washing  units  40 
rotate  along  overlapping  paths,  they  can  wash  the  up- 
per  surface  of  a  curved  glass  sheet  over  its  entire 
area  while  the  curved  glass  sheet  is  moving  through 
the  washing  station  S2.  In  addition,  the  array  of  rotary 
washing  units  40  may  be  of  a  relatively  small  length, 
permitting  the  washing  apparatus  to  be  reduced  in 
width. 

The  shafts  42  of  the  rotary  washing  units  40  are 
hollow  for  supplying  therethrough  a  washing  solution 
to  the  upper  surface  of  a  curved  glass  sheet  in  the 
washing  station  S2.  Consequently,  the  washing  solu- 
tion  can  be  supplied  to  the  glass  sheet  surface  fully 
over  its  entire  surface  even  if  the  glass  sheet  is  largely 
curved. 

A  process  of  washing  a  curved  glass  sheet  with 
the  washing  apparatus  according  to  the  present  em- 
bodiment  will  be  described  with  reference  to  FIGS.  8 
through  12. 

As  shown  in  FIG.  8,  a  curved  glass  sheet  G  is  hor- 
izontally  fed  by  the  conveyor  belts  2  of  the  loading  sta- 
tion  S1.  At  this  time,  the  presser  rolls  5  are  in  an  ele- 
vated  position  upwardly  away  from  the  bearing  rolls  4, 
and  the  frame  29  in  the  washing  station  S2  is  vertically 
oriented. 

As  the  curved  glass  sheet  G  is  horizontally  fed  to- 
ward  the  washing  station  S2  by  the  conveyor  belts  2, 
the  frame  29  is  lifted  by  the  motor  26,  and  at  the  same 
time  is  angularly  moved  or  swung  by  the  motor  30  in 
such  a  direction  that  its  upper  end  is  shifted  toward 
the  loading  station  S1  and  its  lower  end  toward  the  un- 
loading  station  S3,  as  shown  in  FIG.  9,  through  angle 
corresponding  to  the  angle  of  the  leading  end  of  the 
curved  glass  sheet  G.  The  leading  end  of  the  curved 
glass  sheet  G  is  now  caught  between  the  rollers  34, 
47  of  the  introducing  and  discharging  mechanism  32. 
The  motor  31  is  energized  to  introduce  the  curved 
glass  sheet  G  into  the  washing  station  S2. 

The  rotation  of  the  rollers  34,  37  moves  the 
curved  glass  sheet  G  between  the  bearing  roll  39  and 
the  rotary  washing  units  43,  as  shown  in  FIG.  10.  The 
upper  surface  of  the  curved  glass  sheet  G  is  washed 
as  the  washing  solution  is  supplied  thereto  through 
the  shafts  42  while  the  rotary  washing  units  43  are  ro- 
tating.  Since  the  curved  glass  sheet  G  is  washed 
while  at  the  same  time  it  is  being  fed  through  the 
washing  station  S2,  the  frame  29  is  swung  to  follow 
the  curved  configuration  of  the  curved  glass  sheet  G 

so  as  not  to  impose  undue  stresses  to  the  curved 
glass  sheet  G.  When  an  intermediate  area  of  the 
curved  glass  sheet  G  in  the  direction  in  which  it  is  fed 
is  washed,  the  frame  29  is  swung  back  to  its  vertically 

5  oriented  position  in  order  to  hold  the  glass  sheet  G 
horizontally,  as  shown  in  FIG.  11. 

Thereafter,  as  shown  in  FIG.  12,  as  the  glass 
sheet  G  is  washed  toward  its  trailing  end,  the  frame 
29  is  angularly  moved  by  the  motor  30  in  such  a  di- 

10  rection  that  its  upper  end  is  shifted  toward  the  unload- 
ing  station  S3  and  its  lower  end  toward  the  loading 
station  S1  .  The  glass  sheet  G  as  it  leaves  the  washing 
station  S2  is  therefore  delivered  onto  the  conveyor 
belts  12  of  the  unloading  station  S3  while  being  held 

15  horizontally. 
Since  the  rotary  washing  units  40  are  supported 

by  the  frame  29  that  is  vertically  movable  and  swing- 
able  about  a  horizontal  axis  which  extends  perpendi- 
cularly  to  the  direction  in  which  the  curved  glass  sheet 

20  G  is  fed,  the  rotary  washing  units  40  can  wash  the 
curved  glass  sheet  G  while  following  the  curved 
shape  thereof.  Therefore,  the  rotary  washing  units  40 
neither  impose  unduly  excessive  stresses  on  the 
curved  glass  sheet  G  norforce  the  curved  glass  sheet 

25  G  into  undesired  postures.  The  curved  glass  sheet  G 
is  thus  prevented  from  being  cracked  or  broken  while 
being  washed,  and  can  be  washed  efficiently. 

The  rotary  washing  units  40  can  wash  curved 
glass  sheets  of  complex  shapes  because  the  rotary 

30  washing  units  40  are  vertically  movable  independent- 
ly  of  each  other. 

The  rotary  washing  units  40  are  noncircular  in 
shape  when  viewed  in  plan,  and  adjacent  ones  of  the 
rotary  washing  units  40  are  positioned  with  respect  to 

35  each  other  such  that  they  neatly  mesh  with  each  other 
so  as  to  rotate  along  overlapping  paths.  Consequent- 
ly,  the  rotary  washing  units  40  can  wash  the  upper 
surface  of  a  curved  glass  sheet  over  its  entire  area, 
and  the  array  of  rotary  washing  units  40  may  be  of  a 

40  relatively  small  length,  resulting  in  a  reduced  appara- 
tus  width. 

The  washing  solution  is  supplied  to  the  curved 
glass  sheet  being  washed  through  the  shafts  42  of  the 
rotary  washing  units  40.  Accordingly,  the  wash  ing  sol- 

45  ution  can  be  supplied  in  a  sufficient  quantity  between 
the  rotary  washing  units  40  and  the  curved  glass 
sheet  irrespective  of  the  curved  configuration  of  the 
glass  sheet. 

Although  there  has  been  described  what  is  at 
so  present  considered  to  be  the  preferred  embodiment 

of  the  invention,  it  will  be  understood  that  the  invention 
may  be  embodied  in  other  specific  forms  without  de- 
parting  from  the  essential  characteristics  thereof.  The 
present  embodiment  is  therefore  to  be  considered  in 

55  all  respects  as  illustrative,  and  not  restrictive. 

4 
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Claims 

1.  An  apparatus  for  washing  a  curved  glass  sheet, 
comprising: 

a  washing  station  for  washing  a  curved 
glass  sheet; 

a  loading  station  having  conveying  means 
for  feeding  a  curved  glass  sheet  in  a  direction  to- 
ward  said  washing  station;  and 

an  unloading  station  having  conveying 
means  for  feeding  a  curved  glass  sheet  from  said 
washing  station; 

said  washing  station  being  disposed  be- 
tween  said  loading  and  unloading  stations; 

said  washing  station  comprising: 
a  frame  vertically  movable  and 

swingable  about  a  horizontal  axis  extending  per- 
pendicularly  to  said  direction; 

an  introducing  and  discharging 
mechanism  supported  by  said  frame  for  introduc- 
ing  the  curved  glass  sheet  from  said  loading  sta- 
tion  into  said  washing  station,  and  discharging  the 
curved  glass  sheet  from  said  washing  station  to 
said  unloading  station; 

a  bearing  roll  supported  by  said 
frame  for  supporting  a  lower  surface  of  the 
curved  glass  sheet  which  has  moved  through 
said  introducing  and  discharging  mechanism; 
and 

an  array  of  rotary  washing  units 
supported  by  said  frame  for  washing  the  curved 
glass  sheet  while  the  lower  surface  thereof  is  be- 
ing  supported  by  said  bearing  roll,  said  array  of 
rotary  washing  units  being  disposed  above  said 
bearing  roll  and  extending  substantially  perpendi- 
cularly  to  said  direction. 

2.  An  apparatus  according  to  claim  1  ,  wherein  said 
rotary  washing  units  are  vertically  movable  inde- 
pendently  of  each  other. 

3.  An  apparatus  according  to  claim  1,  or  2  wherein 
said  rotary  washing  units  are  noncircular  in  shape 
when  viewed  in  plan,  and  adjacent  ones  of  said 
rotary  washing  units  are  positioned  with  respect 
to  each  other  for  rotation  along  overlapping 
paths. 

4.  An  apparatus  according  to  claim  3,  wherein  said 
rotary  washing  units  are  of  a  three-lobed  shape 
when  viewed  in  plan,  and  adjacent  ones  of  said 
rotary  washing  units  are  held  in  mesh  with  each 
other. 

5.  An  apparatus  according  to  any  preceding  claim, 
wherein  each  of  said  rotary  washing  units  com- 
prises  a  hollow  shaft  for  supplying  a  washing  sol- 
ution  therethrough,  said  hollow  shaft  being  rotat- 

ably  supported  on  said  frame,  and  a  washing  disk 
mounted  on  said  hollow  shaft  for  contact  with  the 
curved  glass  sheet. 

5  6.  An  apparatus  according  to  any  preceding  claim, 
wherein  said  introducing  and  discharging  mech- 
anism  comprises  a  plurality  of  first  rollers  rotat- 
ably  supported  by  said  frame,  a  plurality  of  sec- 
ond  rollers  rotatably  supported  by  said  frame  in 

10  vertical  alignment  with  said  first  rollers,  respec- 
tively,  and  an  actuator  for  rotating  said  first  rollers 
to  move  the  curved  glass  sheet  between  said  first 
and  second  rollers,  said  first  and  second  rollers 
being  positioned  upstream  of  said  rotary  washing 

15  units  with  respect  to  said  direction. 
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