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(54)  Method  and  machine  for  restoring  worn  windscreens  of  motor  vehicles  to  their  original 
t ransparency 

(57)  There  is  traversed  over  the  outer  surface  of  the 
windscreen  (P),  beginning  at  the  bottom  on  one  side,  a 
head  (T)  fitted  with  one  or  more  rotating  brushes  (42)  of 
felt  or  other  material,  while  a  solution  in  liquid  phase 
with  cerium  oxide  or  other  material  suitable  for  fine  lap- 
ping  and  polishing  of  optical  glasses  is  fed  to  the  portion 
of  windscreen  on  which  the  brushes  are  working.  At  the 
end  of  each  traverse,  the  head  with  the  brushes  is 
raised  by  a  precise  amount,  so  as  essentially  to  scan 

the  entire  surface  of  the  windscreen.  A  small  gutter  (1) 
is  fixed  to  the  perimeter  of  the  windscreen,  except  along 
its  upper  edge,  to  collect  the  polishing  solution  and 
return  it  via  a  lower  pipe  (2)  to  the  tank  (57)  from  which 
it  was  taken.  At  the  end  of  the  process  the  outer  surface 
of  the  windscreen  is  washed  down  with  a  jet  of  water 
that  carries  away  any  residues  of  said  lapping  and  pol- 
ishing  solution. 
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Description 

The  invention  relates  to  a  method  and  a  machine 
capable  quickly,  and  relatively  inexpensively,  of  restor- 
ing,  to  their  original  transparency,  car  windscreens  that 
have  become  spoiled  through  long  use  and  which,  by 
restricting  the  driver's  vision,  can  cause  dangerous 
accidents.  According  to  the  invention,  there  is  traversed 
over  the  outer  surface  of  the  windscreen  of  the  car, 
beginning  at  the  bottom  on  one  side  of  this  windscreen, 
a  head  fitted  with  one  or  more  rotating  brushes  of  felt 
and/or  other  suitable  material,  while  the  portion  of  wind- 
screen  on  which  the  brushes  are  progressively  working 
is  irrigated  with  a  solution  in  liquid  phase  with  abrasive 
micropowders,  for  example  with  cerium  oxide,  which 
gives  very  fine  lapping  and  thorough  cleaning  and  pol- 
ishing  of  the  optical  surface  being  treated.  At  the  end  of 
each  traverse,  the  head  with  the  brushes  is  incremen- 
tally  raised  by  a  precise  amount,  so  as  essentially  to 
scan  the  entire  surface  of  the  windscreen.  A  small  gutter 
made  of  flexible  material  is  fixed  to  the  perimeter  of  the 
windscreen,  except  along  its  upper  edge,  to  collect  the 
polishing  solution  and  return  it  via  a  lower  pipe  to  the 
tank  from  which  it  was  taken.  The  solution  that  progres- 
sively  runs  down  from  the  head  keeps  the  previously 
polished  surface  wet  and  prevents  traces  of  cerium  from 
drying  on  it.  At  the  end  of  the  cycle,  the  surface  of  the 
windscreen  is  washed  down  with  a  jet  of  water  that  car- 
ries  away  any  small  residues  of  said  solution. 

Other  features  of  the  invention,  and  the  advantages 
which  it  affords,  will  become  clear  in  the  following 
description  of  a  preferred  embodiment  thereof,  illus- 
trated  purely  by  way  of  a  non-restrictive  example  in  the 
Figures  of  the  three  attached  plates  of  drawings,  in 
which: 

Figs.  1  and  2  are  front  and  side  elevations,  respec- 
tively,  with  parts  in  section,  of  the  machine  as  it 
begins  its  work  cycle  on  a  car; 
Fig.  3  is  a  top  view  of  the  head  with  the  rotating 
brushes  and  the  dispenser  of  the  solution  with  the 
cerium  oxide;  and 
Fig.  4  illustrates  details  of  one  of  the  spindles  carry- 
ing  the  brushes  of  the  head,  partly  in  cross-section 
down  the  axis  of  rotation. 

From  Figures  1  and  2  it  can  be  seen  that  before  the 
windscreen  of  the  car  A  undergoes  the  treatment 
according  to  the  invention,  a  double-sided  adhesive 
strip  and/or  other  suitable  means  are  used  to  fix  a  strip 
of  flexible  plastic  material  1  to  the  perimeter  of  the  wind- 
screen  P,  except  along  the  upper  edge,  to  form  a  small 
gutter  as  a  means  of  collecting  the  solution  as  it 
escapes  under  gravity  from  the  lapping  head,  this  gutter 
being  fitted  at  at  least  one  end,  at  a  low  point,  with  a 
drain-pipe  2  of  which  more  later.  It  will  be  understood 
that  other  means  suitable  for  the  purpose  and  designed 
to  be  fitted  quickly  to  many  different  kinds  of  car  can  be 
used  instead  of  the  abovementioned  structure  1  .  Once 

the  car  A,  suitably  positioned  and  immobilized,  has 
been  prepared  as  described  above,  a  portal  structure  3 
is  positioned  transversely  over  the  car  and  centred  by 
means  of  suitable  reference  guides,  not  shown.  This 

5  structure  3  stands  on  two  parallel  side  members  4  fitted 
at  their  ends  with  wheels  5  partly  of  swivelling  type  and, 
between  these,  with  legs  6,  which  are  actuated  by 
respective  servo  controls  and,  once  the  structure  3  is  in 
position  over  the  car,  are  let  down  to  immobilize  the 

10  structure  3  in  the  correct  position  in  which  it  has  been 
placed  with  reference  to  the  car.  It  should  be  understood 
that  the  procedure  of  positioning  the  portal  structure  3 
relative  to  the  car  can  be  different  from  the  above 
account,  it  not  being  ruled  out  that  said  structure  be 

15  fixed  and  that  the  car  be  mounted  on  a  parallel-chain 
conveyor  with  crossbeams  and  guides  for  containing  the 
wheels,  of  the  same  type  as  is  used  in  current  carwash 
tunnels. 

The  structure  3  comprises  a  first  portal  103  with 
20  uprights  that  slope  to  form  an  acute  angle  with  the  hori- 

zontal  in  the  direction  in  which  the  car  enters:  these  are 
designed  to  guide  the  ends  of  a  crossbeam  7,  the  ends 
having  internally  threaded  blocks  8,  108  engaged  by 
long  screws  9,  109  located  longitudinally  inside  said 

25  uprights  where  they  are  supported  rotatably  by  their 
ends.  These  screws  are  connected  to  each  other  at  the 
top  by  a  rigid  drive  transmission  10,  which  may  be  of 
sprocket  and  chain  type,  housed  in  the  overhead  mem- 
ber  of  the  portal  103,  and  one  of  said  screws  is  con- 

30  nected  to  a  geared  motor  11  with  two  directions  of 
rotation  fixed  to  said  overhead  member.  A  carriage  1  2 
travels  along  the  crossbeam  7,  which  is  horizontal  and 
parallel  with  the  overhead  member  of  the  portal  103, 
and  means  are  provided  for  causing  said  carriage  to 

35  travel  in  response  to  a  command  along  said  crossbeam 
with  reciprocating  movements  of  precise  length.  For  this 
purpose  the  carriage  12  may,  for  example,  be  fitted  with 
a  small  geared  motor  13  with  two  directions  of  rotation, 
to  the  slow  shaft  of  which  is  keyed  a  pinion  14  that 

40  engages  with  a  rack  or  with  a  chain  15  fixed  longitudi- 
nally  along  said  crossbeam  7.  The  length  of  the  recipro- 
cating  stroke  of  the  carriage  1  2  and  the  reversal  of  the 
rotation  of  the  geared  motor  13  are  controlled  by  micro- 
switches  61,  161  on  board  the  carriage  itself,  these 

45  microswitches  interacting  with  end-of-travel  markers  62, 
162  mounted  adjustably  on  the  crossbeam  7.  The  dis- 
tance  between  the  end-of-travel  markers  62,  162  is 
suited  to  the  width  of  the  windscreen  to  be  treated  and 
can  be  fixed  as  in  the  example  shown  in  Figure  1  or  may 

so  be  varied  by  hand  or  automatically  as  the  height  of  the 
operating  head  working  on  the  windscreen  changes 
(see  below). 

Hinged  to  the  carriage  12  at  16,  parallel  with  the 
crossbeam  7,  is  the  end  of  the  body  of  a  double-acting 

55  cylinder-and-piston  unit  17  operated  by  fluid  pressure, 
or  some  equivalent  means  formed  for  example  by  a 
screw-and-nut  assembly  with  its  own  geared  drive 
motor.  The  unit  1  7  is  positioned  so  that  its  longitudinal 
axis  is  on  an  imaginary  vertical  plane  intersecting  said 
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crossbeam  7  at  right  angles,  its  rod  pointing  down- 
wards,  towards  the  front  of  the  car  A.  The  angle  of  pitch 
of  the  cylinder  1  7  can  be  controlled  by  an  optional  cylin- 
der-and-piston  unit  18,  with  optional  damping  and/or 
compensating  functions  (see  below),  which  at  one  end  5 
is  hinged  to  said  cylinder  17  and  at  the  other  is  hinged 
to  the  carriage  12.  The  cylinders  17  and  18  are  con- 
nected  to  an  actuating  solenoid  valve  unit  and  to  other 
means  of  control  housed  in  a  small  box  19  mounted  on 
the  side  of  one  of  the  uprights  of  the  portal  1  03  and  con-  w 
nected  to  a  hydraulic  power  unit  20  mounted  on  the 
adjacent  side  member  4.  The  box  1  9  is  connected  to  a 
controlling  and  monitoring  box  21  that  also  controls  the 
geared  motors  11,  13  and  all  the  electromechanical 
components  mentioned  above  and  is  mounted  on  one  75 
of  the  uprights  of  another  portal  203,  of  which  more 
later.  It  will  be  understood  that,  in  a  different  embodi- 
ment,  the  hydraulic  power  unit  20  may  be  integrated  in 
the  cylinder  1  7,  much  like  the  modern  actuators  used  for 
opening  and  closing  gates,  so  that  the  unit  17  only  20 
needs  an  electrical  power  supply. 

With  reference  also  to  Figure  3,  it  will  be  seen  that 
the  outer  end  of  the  rod  of  the  cylinder  1  7  is  connected, 
with  the  possibility  of  relative  rotation  of  sufficient  ampli- 
tude,  to  a  bush  22,  the  end  of  which  in  turn  is  hinged  by  25 
a  cylindrical  hinge  23,  perpendicular  to  said  rod,  to  the 
centre  of  a  polygonal  plate  24,  which  forms  the  body  of 
the  working  head  T  of  the  present  apparatus  and  which 
is  provided  with  a  protective  casing  25  around  its  perim- 
eter.  At  the  end  facing  in  the  direction  of  the  cylinder  1  7,  30 
the  plate  24  carries  integrally  a  small  perpendicular  wall 
1  25  which  is  directed  downwards  and  fixed  to  the  end  of 
a  rod  26  that  extends  towards  said  cylinder  17  and  that 
passes  with  suitable  play  through  a  guide  27  fastened  to 
the  bottom  end  of  the  body  of  said  cylinder  1  7.  The  shaft  35 
26  keeps  the  head  T  correctly  positioned  towards  the 
car  A,  while  simultaneously  giving  it  adequate  freedom 
of  rotation  both  in  the  longitudinal  direction,  about  the 
axis  of  the  bush  22,  and  in  the  transverse  direction, 
about  the  hinge  23.  Located  on  the  plate  24  and  aligned  40 
in  two  rows  equidistant  from  the  central  longitudinal  axis 
of  said  plate,  partly  parallel  with  and  partly  converging 
towards  each  other,  are  a  number  of  holes  28  contain- 
ing  flanged  bushes  29  in  each  of  which  there  spins,  in 
bearings  30,  an  axially  hollow  shaft  31,  part  of  which  45 
projects  upwards  from  said  bush  and  is  made  fast  to  a 
pulley  32.  By  means  of  belts  33  passing  around  them, 
not  necessarily  in  the  manner  illustrated,  the  pulleys  32 
are  connected  to  each  other  and  to  other  pulleys  34 
made  fast  to  the  slow  shaft  of  a  small  geared  motor  35  so 
mounted  on  top  of  the  plate  24.  The  hollow  shaft  31  also 
projects  a  precise  distance  from  the  bottom  end  of  each 
bush  29  and  there  is  made  fast  to  it,  with  the  possibility 
of  axial  sliding,  a  disc  36  pushed  axially  against  the  bot- 
tom  edge  of  the  bush  29  by  a  spring  37  held  in  position  55 
by  a  cap  38  and  by  a  seger  39.  The  disc  36  is  provided 
with  a  coaxial  collar  136  directed  downwards  and  on 
which  there  is  leaktightly  fixed  the  end  of  a  concertina 
boot  40  whose  other  end  is  fixed  leaktightly  to  the  cylin- 

drical  body  41  ,  which  is  the  brush  holder  and  is  fitted 
irremovably  underneath  with  the  discoidal  brush  42,  in 
felt  and/or  other  suitable  material,  that  forms  the  actual 
brush.  The  body  41  contains  an  axial  blind  conical  seat 
43  which  is  open  at  the  top  and  houses  the  lower  end  of 
a  shaft  44,  suitably  rounded  and  having  a  transverse 
slot  45  whose  extremities  are  suitably  flared:  a  pin  46 
passes  through  this  to  diametrically  engage  the  brush 
body  41  to  which  it  is  fixed  in  some  suitable  manner.  In 
this  embodiment,  the  brush  is  secured  to  the  shaft  44 
with  the  possibility  of  spherical  movement.  At  an  inter- 
mediate  point,  the  shaft  44  has  a  transverse  dowel  47 
whose  ends  fit  into  slots  48  formed  longitudinally  in  the 
hollow  shaft  31  ,  to  which  said  shaft  44  is  thus  made  fast 
but  able  to  move  axially  a  sufficient  amount  in  opposi- 
tion  to  the  action  of  a  spring  49  housed  in  the  same  hol- 
low  shaft  31  and  retained  here  by  a  plug  50.  It  will  be 
clear  that  in  each  spindle  holding  a  brush,  the  axial  seal 
36  and  the  concertina  boot  40  prevent  any  infiltration  of 
the  cleaning  solution  towards  the  bearings  30.  It  will 
also  be  clear  that  since  each  brush  42  can  be  secured 
with  spherical  movement  to  its  drive  shaft,  and  since  it  is 
also  able  to  perform  axial  movements  in  opposition  to 
the  spring  49,  each  brush  42  will  be  able  to  have  perfect 
contact  with  surfaces  even  if  they  are  not  flat  but  rela- 
tively  convex,  like  those  of  car  windscreens  (see  below). 

On  the  underside  of  the  plate  24  of  the  working 
head  T  there  is  fixed  a  small  bar  51  designed  to  deliver 
jets  of  the  polishing  solution  in  the  direction  of  each 
brush  42.  One  end  of  the  bar  51  passes  through  a  hole 
in  the  plate  24  to  project  from  the  upper  part  of  the  latter, 
where  it  connects  via  a  cock  52  (Fig.  2)  with  the  end  of 
a  hose  53,  of  appropriate  length,  connected  at  the  other 
end  to  a  rigid  tube  54  which  in  turn  projects  out  from  the 
overhead  member  of  the  portal  203  standing  on  the 
same  side  members  4  mentioned  earlier  and  on  which 
the  control  box  21  is  mounted.  Pipes  55  fixed  to  the  por- 
tal  203  connect  said  tube  54  to  an  electrically  powered 
pump  56  which  sucks  the  polishing  solution  from  a  tank 
57,  these  latter  components  being  mounted  on  one  of 
the  side  members  4.  On  the  delivery  line  of  the  electri- 
cally  powered  pump  56  is  a  branch  58  with  a  flow-con- 
trol  cock  59,  which  discharges  into  the  bottom  of  the 
tank  57  in  order  to  keep  the  polishing  solution  well 
mixed.  A  cock  60  is  also  provided  on  the  delivery  line  of 
the  pump  56  which  supplies  the  pipes  55,  54,  52  and  the 
bar  51  . 

The  operation  of  the  machine  constructed  in  this 
way  is  simple  and  obvious.  At  the  beginning  of  each 
work  cycle,  the  cylinder  1  7  is  in  the  position  of  maximum 
extension  of  its  rod  and  the  crossbeam  7  is  in  its  highest 
position.  After  the  gutter  1  has  been  positioned  around 
the  windscreen  P  of  the  car  and  the  portal  structure  3 
has  been  correctly  positioned  with  reference  to  this  car 
A,  the  legs  6  are  operated  to  immobilize  said  structure 
3,  after  which  instructions  are  given  through  the  control 
box  21  to  move  the  crossbeam  7  down  by  the  required 
amount  until  the  working  head  T  is  positioned  against 
the  bottom  edge  of  the  windscreen  P.  This  operation  can 
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be  performed  under  the  control  of  the  operator,  or  can 
easily  be  automated  using  a  processor  which  runs  a 
program  correlated  with  the  different  kinds  of  car  on  the 
market  to  control  the  operation  of  the  geared  motor  1  1  , 
which  motor  is  suitable  for  electronic  control  of  speed 
and  phase.  When  activating  the  geared  motor  1  3  by  a 
manual  control,  the  head  T  is  positioned  correctly  on 
one  side  of  the  windscreen,  after  which  said  geared 
motor  is  stopped  and  the  end-of-travel  markers  62,  162 
are  positioned  on  the  crossbeam  7,  so  that  one  of  these 
touches  the  corresponding  microswitch  61  or  161  and 
so  that  the  end-of-travel  markers  are  separated  by  a  dis- 
tance  corresponding  to  the  width  of  the  windscreen.  In 
the  example  shown  in  Figure  1  ,  the  end-of-travel  mark- 
ers  62,  162  are  set  at  a  fixed  distance  corresponding  to 
the  length  of  the  top  edge  (which  is  shorter)  of  the  wind- 
screen.  It  will  be  understood  that,  in  contrast  to  the  illus- 
tration,  the  end-of-travel  markers  62,  162  can  be 
controlled  by  systems  of  self-centring  movement  and  by 
servo  controls  that  progressively  modify  their  distance 
apart  as  the  position  of  the  head  T  on  the  windscreen 
varies  (see  below),  so  that  the  head  can  automatically 
adjust  its  working  stroke  to  the  different  widths  of  the 
windscreen  at  different  heights.  Instead  of  the  micros- 
witches  61,  161,  suitable  sensors  can  be  mounted  dif- 
ferently  on  the  head  T  and  interact  with  reference  points 
fixed  on  the  sloping  sides  of  the  windscreen. 

If  the  cylinder  18  is  adopted,  this  is  preferably  in 
such  a  way  that  said  operations  of  preparing  the  head  T 
at  the  beginning  of  the  operating  cycle  take  place  with 
the  head  not  touching  the  windscreen.  Once  the  head  T 
is  in  position  over  the  windscreen  P,  the  cylinder  18  is 
operated  so  that  the  brushes  42  of  the  head  T  touch  the 
windscreen,  with  a  suitable  degree  of  compression  of 
the  springs  49  of  the  spindles.  The  head  T  tends  to  rest 
on  the  windscreen  under  gravity  and  if  its  weight  proves 
to  be  excessive,  this  can  be  compensated  for  by  means 
of  said  cylinder  1  8  which  can  be  supplied  with  an  appro- 
priate  amount  of  pressure.  Once  the  head  T  is  in  posi- 
tion  in  a  bottom  corner  of  the  windscreen,  and  after  the 
drain  tube  2  leading  from  the  gutter  1  to  the  tank  57  (Fig. 
2)  that  contains  the  solution  of  water  and  cerium  oxide, 
has  been  inserted,  the  electrically  powered  pump  56  is 
turned  on.  This  mixes  said  solution  and  sends  a  suitable 
amount  to  the  bar  51  (Fig.  3)  which  dispenses  it  evenly 
to  the  brushes  42  of  the  head  T.  At  this  point  the  working 
cycle  of  the  machine  is  started.  The  geared  motor  35 
comes  on  and  the  brushes  42  begin  to  rotate,  thereby 
finally  lapping  and  polishing  the  windscreen  P  with  the 
solution  supplied  by  the  electrically  powered  pump  56. 
At  the  right  moment  the  geared  motor  13  is  turned  on 
and  slowly  traverses  the  head  T  towards  the  opposite 
side  of  the  windscreen,  where  one  of  the  microswitches 
61  or  161  interacts  with  the  corresponding  end-of-travel 
marker  62,  162  and  triggers  a  precise  raising  of  the 
head  by  means  of  the  cylinder  1  7  and  also  causes  the 
rotation  of  the  geared  motor  1  3  to  reverse.  This  cycle  is 
repeated  so  that  the  brushes  of  the  head  T  work  on  the 
windscreen  in  a  uniform  manner,  both  across  the  width 

and  along  the  height.  Thanks  to  the  joints  1  6,  22,  23,  the 
brushes  42  have  perfect  contact  with  every  point  of  the 
windscreen.  Because  of  their  special  coupling  with 
radial  play  relative  to  the  shaft  44  (Fig.  4),  the  brushes 

5  42  perform  a  slightly  eccentric  rotation,  as  it  were  epicy- 
clic,  which  greatly  improves  their  lapping  and  polishing 
action  on  the  windscreen. 

At  the  end  of  the  working  cycle,  the  head  stops  in 
one  of  the  top  corners  of  the  windscreen,  the  brushes 

w  42  stop  rotating,  the  electrically  powered  pump  56  is 
turned  off,  the  immobilizing  legs  6  are  raised  and,  if  nec- 
essary,  the  cylinder  1  8  is  activated  to  withdraw  the  head 
from  the  windscreen.  The  portal  structure  3  is  then 
removed  and  the  windscreen  washed  down  with  a  jet  of 

is  water  in  order  to  remove  any  trace  of  the  polishing  solu- 
tion,  after  which  the  gutter  1  is  taken  off. 

The  entire  work  cycle  described  may  take  about 
twenty  minutes,  and  at  the  end,  even  a  windscreen  that 
was  initially  very  scratched,  such  as  the  windscreen  of  a 

20  car  that  has  done  a  hundred  thousand  kilometres,  will 
have  been  restored  to  its  original  transparency. 

Claims 

25  1.  Method  for  restoring  the  worn  windscreen  of  a  car 
or  other  motor  vehicle  to  its  original  condition  of 
transparency,  characterized  in  that  it  comprises  a 
stage  of  very  fine  lapping  and  thorough  polishing  of 
the  outer  surface  of  the  windscreen,  using  one  or 

30  more  rotating  brushes  of  felt  and/or  other  material 
and  with  simultaneous  irrigation  of  that  portion  of 
the  surface  on  which  the  brush  or  brushes  are 
working  by  a  suitable  solution,  in  liquid  phase,  com- 
posed  of,  for  example,  water  and  cerium  oxide 

35  and/or  other  suitable  micropowders  normally  used 
in  the  polishing  of  optical  glasses,  which  stage 
begins  at  the  bottom  of  the  windscreen,  covers  the 
entire  or  almost  the  entire  width  of  the  latter  and 
works  slowly  upwards  so  as  to  cover  the  entire  or 

40  almost  the  entire  height  of  said  windscreen,  while 
the  polishing  solution  that  runs  down  from  the  pol- 
ishing  unit  keeps  the  polished  surface  wet  and  pre- 
vents  any  hardening  of  the  residues  of  said 
solution,  the  method  including  a  stage  of  collecting 

45  and  draining  the  solution  from  the  windscreen  as  it 
escapes  from  the  polishing  area  so  that  it  is  not  lost, 
and,  at  the  end  of  the  cycle,  a  stage  of  cleaning  the 
windscreen  with  copious  amounts  of  clean  water 
and/or  other  suitable  means  in  order  to  remove  any 

so  residue  of  said  solution. 

2.  Method  according  to  Claim  1  ,  in  which  the  rotating 
polishing  brush  or  brushes  are  guided  in  a  horizon- 
tal  reciprocating  traversing  movement,  with  an  ade- 

55  quate  rise  at  the  end  of  each  traverse,  so  as  to  treat 
the  windscreen  uniformly  for  all  or  almost  all  of  its 
transverse  dimension  and  for  all  or  almost  all  its 
height. 

55 
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3.  Machine  for  restoring  a  worn  windscreen  of  a  car  or 
other  motor  vehicle  to  its  original  transparency,  in 
particular  for  implementing  the  method  of  the  previ- 
ous  claims,  characterized  in  that  it  comprises: 

5 
at  least  one  working  head  (T)  equipped  with 
one  or  more  brushes  (42)  of  felt  or  other  suita- 
ble  material,  which  are  kept  by  suitable  means 
in  uniform  contact  with  the  windscreen  and  are 
pushed  down  onto  it  independently  of  each  w 
other  by  a  suitable  elastic  mode  in  the  axial 
direction,  in  order  to  contact  said  windscreen 
uniformly,  and  which  are  rotated  at  an  appropri- 
ate  speed  by  other  means; 
means  (51)  located  on  said  working  head  (T)  or  15 
in  its  vicinity,  for  distributing  to  the  portion  of 
windscreen  on  which  the  brushes  are  progres- 
sively  working,  an  appropriate  quantity  of  solu- 
tion  suitable  for  the  windscreen  lapping- 
polishing  stage,  this  solution  being  held  in  a  20 
fixed  tank  (57)  from  which  it  is  taken  by  suitable 
means  that  send  it  in  suitable  quantities  to  said 
distributing  means,  while  other  means  provide 
for  keeping  said  solution  stirred  and  mixed  in 
said  tank;  25 
means  (13,  1  7)  for  guiding  said  working  head  in 
the  scanning  movement  which  is  necessary  to 
ensure  that  it  treats  essentially  the  entire  width 
and  entire  height  of  the  windscreen; 
means  (1  ,  2)  for  collecting  and  conveying  back  30 
to  said  tank  (57)  the  solution  that  escapes  from 
the  working  head  and  has  flowed  over  the 
windscreen  so  as  to  prevent  it  from  being  lost 
and  fouling  the  bodywork  of  the  car; 
means  (3,  4,  5)  for  establishing  the  correct  rel-  35 
ative  positions  between  the  working  head  and 
the  car  with  the  windscreen  to  be  treated,  and 
which  at  the  end  of  the  operation  enable  said 
head  to  be  withdrawn  rapidly  from  the  car,  or 
vice  versa  in  order  to  allow  careful  cleaning  off  40 
of  the  windscreen  with  a  jet  of  running  water 
and/or  other  suitable  means. 

4.  Machine  according  to  Claim  3,  in  which  the  working 
head  (T)  comprises  at  least  two  rows  of  brushes  45 
(42)  orientated  in  the  direction  of  the  height  of  the 
windscreen,  each  brush-holding  body  (41)  being 
secured  with  the  possibility  of  spherical  movement 
on  the  lower  end  of  a  shaft  (44)  that  passes  through 
a  hollow  shaft  (31)  that  has  at  least  one  longitudinal  so 
slot  (48)  engaged  by  the  end  of  a  dowel  (47) 
located  transversely  in  said  brush-holding  shaft 
which  is  pushed  down  by  a  spring  (49)  retained  by 
a  plug  (50)  in  said  hollow  shaft  which  is  supported 
rotatably  in  bearings  (30)  inside  a  bush  (29)  having  55 
a  flange  on  a  suitable  supporting  plate  that  forms 
the  flat  body  of  the  working  head,  mounted  on 
which  is  a  geared  motor  (35)  which,  by  means  of 
belts  and  pulleys,  transmits  the  necessary  rotation 

to  the  various  hollow  shafts  of  the  brush-holding 
spindles  and  under  which  are  the  working  brushes, 
the  end  of  which  hollow  shaft  projects  downwards 
from  the  bush  in  order  to  support  means  (36)  in 
leaktight  axial  engagement  with  the  bush  itself  and 
to  which  is  fastened  the  end  of  a  concertina  boot 
(40)  which  surrounds  said  brush-holding  shaft  while 
its  other  end  is  secured  leaktightly  to  the  brush- 
holding  body  (41),  this  being  done  in  such  a  way  as 
to  prevent  the  abrasive  solution  from  infiltrating 
towards  the  bearings. 

5.  Machine  according  to  Claim  3,  in  which  the  working 
head  (T)  is  connected  in  the  middle  of  the  upper 
face  of  its  body  (24),  by  an  interposed  cylindrical 
hinge  (23)  allowing  swivelling  on  a  transverse  axis 
and  an  interposed  bush  (22)  for  longitudinal  pivot- 
ing,  to  the  end  of  the  rod  of  a  double-acting  cylin- 
der-and-piston  unit  (17)  operated  by  fluid  pressure, 
or  to  an  equivalent  means,  for  example  a  screw-nut 
unit  driven  by  a  geared  motor,  orientated  in  the 
direction  of  the  length  of  said  working  head  and 
which  is  connected  by  the  lower  end  of  its  body, 
through  an  interposed  cylindrical  pivot  (16)  parallel 
to  the  abovementioned  transverse  pivot,  to  means 
that  move  the  complete  head  in  a  horizontal  move- 
ment  across  the  car  (A)  for  a  length  corresponding 
to  the  width  of  the  windscreen  being  treated;  said 
cylinder  (17)  being  connected  to  a  suitable  hydrau- 
lic  power  unit  (20)  and  means  being  provided  to 
ensure  that  at  the  end  of  each  traversing  stroke  of 
the  head,  the  rod  of  this  cylinder  is  raised  by  the 
small  amount  necessary  to  ensure  that  the  brushes 
of  the  head,  in  their  next  traversing  stroke,  treat  dif- 
ferent  portions  of  the  surface  of  the  windscreen. 

6.  Machine  according  to  Claim  5,  in  which  the  body  of 
the  cylinder  (17)  or  equivalent  means  that  provides 
for  the  cyclical  raising  of  the  working  head  at  the 
end  of  each  traversing  stroke,  carries  on  the  end 
near  the  transverse  pivot  hinge  (16)  an  integral 
guide  (27)  extending  downwards  and  through  which 
there  passes,  with  play,  a  rod  (26)  fixed  at  one  end 
to  an  opposing  centred  portion  of  the  body  of  the 
head  (T),  all  in  such  a  way  as  to  form  a  limiter  of  the 
swivelling  of  the  head  about  the  axes  of  the  hinges 
(22,  23)  to  which  said  head  is  connected. 

7.  Machine  according  to  Claim  5,  in  which  the  cylindri- 
cal  transverse  pivot  hinge  (16)  of  the  cylinder-and- 
piston  unit  (17)  or  equivalent  means  for  the  cyclical 
raising  of  the  working  head  is  mounted  on  a  car- 
riage  (12)  that  travels  along  a  horizontal  guide  (7) 
arranged  transversely  to  the  car  and  connected  at 
each  end  to  means  for  adjusting  its  height  accord- 
ing  to  the  type  of  car  to  be  treated,  so  that  at  the 
start  of  each  working  cycle  of  the  machine,  when 
the  rod  of  said  cylinder  (17)  is  fully  extended,  the 
head  (T)  is  positioned  against  the  bottom  edge  of 

5 
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the  windscreen  to  be  treated,  means  being  pro- 
vided  to  ensure  that  said  carriage  moves  on  com- 
mand  along  said  guiding  crossbeam  (7)  with  a 
reciprocating  movement  whose  amplitude  corre- 
sponds  to  the  width  of  the  windscreen  to  be  treated.  5 

8.  Machine  according  to  Claim  7,  in  which  the  carriage 
(12)  on  which  the  working  head  is  mounted,  carries 
the  associated  geared  reciprocating-drive  motor 
(13)  ,  which  engages  via  a  pinion  (14)  with  a  chain  10 
or  rack  (15)  fixed  longitudinally  to  the  crossbeam 
along  which  said  carriage  travels,  while  the  oppos- 
ing  ends  of  this  carriage  carry  microswitches  (61  , 
161)  which  reverse  the  direction  of  rotation  of  said 
geared  motor  when  thrown  by  end-of-travel  mark-  is 
ers  (62,  162)  positioned  on  said  guiding  crossbeam 
(7),  whose  positions  are  adjustable  and  dependent 
on  the  dimensions  of  the  windscreen  of  the  car  to 
be  treated. 

20 
9.  Machine  according  to  Claim  8,  in  which  the  end-of- 

travel  markers  (62,  162)  are  connected  to  self-cen- 
tring  positioning  means  such  as  screw-and-nut 
units  or  to  the  opposite  sides  of  a  conveyer  and 
these  means  are  connected  in  turn  to  a  centralized  25 
control  of  manual  and/or  servocontrolled  type, 
which,  in  accordance  with  the  characteristics  of  the 
windscreen  being  treated,  enables  the  distance 
between  said  end-of-travel  markers  to  be  progres- 
sively  reduced  in  phase  with  the  raising  of  the  work-  30 
ing  head. 

10.  Machine  according  to  Claim  7,  in  which  the  guiding 
crossbeam  (7),  on  which  the  carriage  (12)  travels 
back  and  forth  with  the  working  head,  travels  via  its  35 
ends  on  the  uprights  of  a  portal  structure  (103),  on 
which  uprights  said  crossbeam  is  connected  to  syn- 
chronized  raising  and  lowering  means,  for  example 
screw-and-nut  units  (8,  108,  9,  109)  synchronized 
by  a  positive  pinion-and-chain  drive  (1  0)  connected  40 
to  a  small  geared  motor  (11)  fixed  to  said  portal 
structure,  means  being  provided  to  ensure  that  at 
the  start  of  each  cycle,  the  cylinder  (17)  or  equiva- 
lent  means  for  supporting  the  working  head  has  its 
rod  fully  extended,  for  the  lowest  position  of  the  45 
head,  while  said  crossbeam  (7),  which  initially  was 
raised,  is  lowered  so  that  said  head  positions  itself 
against  the  bottom  edge  of  the  windscreen  to  be 
treated. 

50 
1  1  .  Machine  according  to  Claim  1  0,  in  which  said  portal 

structure  (103)  is  fixed  and  carrier  means  are  pro- 
vided  for  correctly  positioning  the  car  that  is  to  be 
treated  with  respect  to  said  structure,  and  for 
removing  it  afterwards  at  the  end  of  the  working  ss 
cycle. 

12.  Machine  according  to  Claim  10,  in  which  said  portal 
structure  (3)  is  mounted  on  lower  side  members  (4) 

which  have  wheels  (5)  to  allow  it  to  move  and  immo- 
bilizing  means  (6),  all  in  such  a  way  that  it  is  possi- 
ble  to  position  the  machine  over  the  car  to  be 
treated  and  then  withdraw  the  machine  at  the  end 
of  the  working  cycle. 

13.  Machine  according  to  Claim  10,  in  which  there  is 
provided,  on  the  side  members  (4)  that  carry  the 
portal  structure  (103)  with  the  working  head, 
another  portal  structure  (203),  in  the  middle  of 
whose  overhead  member  there  is  fixed  a  projecting 
tubular  arm  (54)  that  forms  part  of  the  pipe  through 
which  the  treatment  solution  is  fed  to  said  working 
head  and  that  supports  the  electrical  power  and 
control  cables  for  the  geared  motors  (35,  13)  for 
rotating  the  brushes  of  said  head  and  for  traversing 
said  head,  while  the  side  members  of  the  resulting 
portal  structure  (3)  carry  the  tank  (57)  with  said 
treatment  solution  and  with  the  electrically  powered 
pump  (56)  for  the  suction  and  delivery  of  said  solu- 
tion,  which  is  partly  returned  to  the  tank  under  pres- 
sure  in  order  to  keep  said  solution  stirred. 

14.  Machine  according  to  the  previous  claims,  in  which 
a  flexible  strip  (1)  is  fixed  by  means  of  a  double- 
sided  band  to  the  oblique  edges  and  bottom  edge 
of  the  windscreen  to  form  a  gutter  in  which  to  collect 
the  polishing  solution  as  it  descends  from  the  work- 
ing  head,  with  a  tube  (2)  fitted  in  at  least  one  bottom 
lateral  point  on  this  gutter  to  carry  away  the  col- 
lected  solution  and  return  it  by  gravity  to  the  tank 
(57)  from  which  it  was  taken. 

15.  Machine  according  to  the  previous  claims,  in  which 
there  is  fixed  to  one  of  the  uprights  of  the  portal 
structure  (203),  that  supports  the  supply  pipe  and 
circuits  of  the  working  head,  the  electrical  control 
box  (21),  while  fixed  to  one  upright  of  the  other  por- 
tal  (103)  is  the  box  (19)  with  the  electrically  oper- 
ated  valves  and  means  for  controlling  the  cylinder 
(17)  on  which  said  working  head  is  supported,  this 
box  being  connected  to  a  hydraulic  power  unit  (20) 
mounted  on  one  of  the  side  members  supporting 
said  portal  structures. 

16.  Machine  according  to  the  previous  claims,  in  which 
there  may  be  hinged  to  the  carriage  (12)  that  car- 
ries  the  working  head  a  small  fluid-pressure  cylin- 
der-and-piston  unit  (18),  which  in  turn  pivots  on  the 
body  of  the  cylinder  (17)  or  equivalent  means  for 
raising  and  lowering  said  head,  in  such  a  way  as  to 
move  this  head  (T)  away  from  the  windscreen  at  the 
end  of  the  process  and,  if  necessary,  to  partly  coun- 
terbalance  the  weight  with  which  said  head  presses 
down  on  the  windscreen  during  the  working  stage. 
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