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Description 

This  invention  relates  to  a  lens  grinding  ap- 
paratus  according  to  the  preamble  of  claim  1.  In 
such  an  apparatus  there  can  be  obtained  a  posi- 
tion,  i.e.,  a  coordinate  of  the  edge  of  a  lens,  which 
was  roughly  ground  and  held  between  two  lens 
rotating  shafts  of  a  swingable  carriage  with  respect 
to  a  V-groove  of  a  V-beveling  or  V-edging  grinder. 

Description  of  the  Prior  Art 

There  is  a  conventional  lens  grinding  apparatus 
as  shown  in  Fig.  8.  In  this  lens  grinding  apparatus, 
a  drive  shaft  2  disposed  within  a  front  portion  of  a 
body  1  is  secured  thereon  with  a  coarse  grinder  3 
and  a  V-edging  grinder  4  adjacent  to  each  other. 
Also,  a  supporting  portion  5  is  disposed  on  a  rear 
portion  of  the  body  1  .  A  supporting  shaft  6,  which 
is  parallel  with  the  drive  shaft  2,  is  rotatably  and 
movably  held  by  the  supporting  portion  5  for  move- 
ment  in  the  axial  direction  thereof.  A  carriage  7  is 
secured  at  a  rear  end  portion  thereof  to  the  sup- 
porting  shaft  6.  Furthermore,  a  pair  of  lens  shafts 
8,9,  which  are  parallel  with  the  supporting  shaft  6 
and  coaxial  with  each  other,  are  rotatably  held  by  a 
front  end  portion  of  the  carriage  7.  The  lens  shaft  9 
is  adjustable  as  such  that  it  can  be  moved  forward 
and  backward  with  respect  to  the  lens  shaft  8.  By 
tightening  the  lens  shaft  9,  an  ophthalmic  lens  L  to 
be  ground  is  fixedly  held  between  the  lens  shafts  8 
and  9.  The  lens  shafts  8,9  can  be  rotated  in  syn- 
chronism  with  each  other  by  a  pulse  motor  10 
which  is  disposed  within  the  carriage  7.  Also,  the 
lens  shaft  8  is  provided  with  a  template  1  1  remov- 
ably  mounted  on  one  end  portion  thereof. 

Also,  when  a  pulse  motor  12  supported  on  a 
frame  (not  shown)  is  rotated  normally  or  reversely, 
a  feed  screw  13  is  rotated.  As  a  result,  an  arm 
plate  15,  which  is  supported  by  a  guide  shaft  14,  is 
reciprocally  moved  in  the  longitudinal  direction  par- 
allel  with  the  lens  shafts  8,9  and  the  supporting 
shaft  6.  Since  one  end  portion  of  the  supporting 
shaft  6  is  rotatably  held  by  the  arm  plate  15,  the 
carriage  7  is  reciprocally  moved  in  the  axial  direc- 
tion  of  the  supporting  shaft  6  by  means  of  activa- 
tion  of  the  pulse  motor  12  through  the  arm  plate 
15.  Also,  the  arm  plate  15  is  provided  with  a 
contact  platform  16  vertically  and  movably  held 
thereby  and  with  a  pulse  motor  17  mounted  there- 
on  and  adapted  to  move  the  contact  platform  16  in 
the  vertical  direction.  The  contact  platform  16  com- 
prises  a  body  16a  and  a  contact  piece  16b  moun- 
ted  on  the  body  16a  in  such  a  manner  as  to  be 
swingable  within  a  predetermined  range  in  the  ver- 
tical  direction  about  one  end  thereof.  The  contact 
piece  16b  is  energized  upwardly  by  spring  means 
(not  shown).  In  case  the  lens  L  is  going  to  be 

ground  using  such  a  lens  grinding  apparatus  as 
described,  the  template  11  is  brought  to  be  contact 
with  the  platform  16.  In  that  state,  the  lens  shafts 
8,9  are  rotated  and  the  coarse  grinder  3  is  driven 

5  to  rotate.  When  the  platform  16  is  lowered,  the  lens 
L  is  roughly  ground  into  a  configuration  identical 
with  that  of  the  template  1  1  by  the  coarse  grinder 
3.  The  lens  L,  which  was  roughly  ground  is  dif- 
ferent  in  radius  vector  p-,  from  the  center  of  rotation 

io  thereof  to  the  peripheral  surface  thereof  at  each 
point  in  the  circumferential  direction  according  to 
the  configuration  of  the  template  11.  Also,  since 
both  refractive  surfaces  of  the  lens  L  are  three- 
dimensional  curved-surfaces  as  shown  in  Fig.  9, 

75  peripheral  edges  Lf,  Lb  of  the  lens  L  are  changed  in 
the  axial  direction  of  the  lens  shafts  8,9.  Therefore, 
when  the  edges  of  the  lens  L,  which  was  roughly 
ground  as  mentioned,  is  going  to  be  subjected  to 
V-edging  treatment,  the  lateral  moving  amount  of 

20  the  carriage  7  is  required  to  be  controlled  accord- 
ing  to  each  radius  vector  p-,  since  otherwise  an 
ideal  V-edging  treatment  cannot  be  applied  to  the 
peripheral  portion  of  the  lens  L. 

Therefore,  in  order  to  satisfy  this  point,  there  is 
25  considered  the  apparatus,  as  shown  in  Fig.  9.  in 

which  the  lens  L,  which  was  roughly  ground,  is 
moved  to  position  above  a  V-groove  18  of  a  V- 
edging  grinder  4  and  then,  the  lens  shafts  8,9  are 
repeatedly  lowered  by  a  predetermined  amount 

30  from  position  of  a  predetermined  height  and  the 
carriage  7  is  repeatedly  laterally  moved  by  means 
of  the  vertical  movement  of  the  platform  16  in  order 
to  measure  a  movable  coordinate  of  the  carriage  7 
in  the  Y-direction  (axial  direction  of  the  lens  shafts 

35  8,9)  when  the  peripheral  edges  Lf,  Lb  of  the  lens  L 
are  abutted  against  inclined  surfaces  18a,  18b  of 
the  V-groove  18  and  the  thickness  of  the  edge  of 
the  lens  which  can  be  obtained  from  the  coordinate 
per  radius  vector  p-,  at  several  places  beforehand, 

40  thereby  to  determine  the  amount  of  lateral  move- 
ment  of  the  carriage  during  the  V-edging  treatment 
according  to  each  radius  of  vector  p,. 

In  such  measurement,  if  the  measuring  position 
of  the  lens  L  is  changed  in  the  circumferential 

45  direction,  the  radius  vector  p-,  is  also  changed. 
Therefore,  if  the  abutting  positions  of  the  peripheral 
edges  Lf,Lb  of  the  lens  L  against  the  inclined  sur- 
faces  18a,  18b  are  changed  in  the  circumferential 
direction,  a  swing  angle  6  of  the  carriage  7  at  this 

50  time  is  also  changed. 
However,  the  abutting  force  of  the  peripheral 

edges  Lf,Lb  of  the  lens  L  against  the  inclined  sur- 
faces  18a,18b  uses  a  pivotal  moment  by  the  weight 
of  the  carriage  7,  if  the  swing  angle  6  is  changed, 

55  the  abutting  force  is  increased,  and  therefore,  not 
constant.  In  order  to  obtain  a  comparatively  more 
accurate  measurement,  it  is  preferable  that  the 
abutting  force  is  small  enough  and  always  constant 
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under  lens  grinding  pressure,  even  if  the  abutting 
positions  are  moved  in  the  circumferential  direction 
to  change  the  radius  vector  p-,  at  the  abutting 
points. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  the  object  of  the  present  inven- 
tion  to  provide  a  lens  grinding  apparatus  capable  of 
satisfying  the  above  requirement. 

In  order  to  achieve  this  object,  there  is  pro- 
vided  a  lens  grinding  apparatus  according  to  claim 
1. 

According  to  this  construction,  a  swing  down 
moment  of  the  carriage  is  calculated  with  reference 
to  the  swing  angle  of  the  carriage  when  the  roughly 
ground  lens  is  abutted  against  the  V-edging  grinder 
and  the  radius  vector  of  the  lens  at  that  time,  and 
the  abutting  force  adjusting  means  is  drive  con- 
trolled  by  the  control  means  as  such  that  a  dif- 
ference  between  the  swing  down  moment  and  a 
swing  down  preventing  moment  by  the  abutting 
force  adjusting  means  becomes  constant.  By  this, 
the  abutting  force  of  the  lens  against  the  V-edging 
grinder  becomes  constant  even  if  the  radius  vector 
of  the  lens  at  its  abutting  position  against  the  V- 
edging  grinder  is  changed. 

A  method  for  grinding  a  lens,  according  to 
claim  6,  is  also  provided. 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  be  well  ap- 
preciated  upon  reading  of  the  following  description 
of  the  invention  when  taken  in  conjunction  with  the 
attached  drawings,  provided  purely  by  way  of  non- 
limiting  example. 

BRIEF  DESCRIPTION  OF  THE  ATTACHED 
DRAWINGS 

Fig.  1  is  a  perspective  view  of  a  lens  grinding 
apparatus  according  to  the  present  invention; 
Fig.  2  is  a  schematic  view  of  a  device  for 
maintaining  abutting  pressure  of  a  lens  against  a 
grinder; 
Fig.  3  is  a  right  side  view  of  Fig.  2; 
Fig.  4  is  a  control  circuit  diagram  of  the  device 
of  Fig.  2; 
Fig.  5  through  Fig.  7  are  schematic  views  for 
explaining  the  operation  of  the  device  of  Fig.  1 
through  Fig.  4; 
Fig.  8  is  a  perspective  view  showing  one  exam- 
ple  of  a  conventional  lens  grinder  (prior  art);  and 
Fig.  9  is  a  schematic  view  for  explaining  the 
operation  of  the  lens  grinder  of  Fig.  8. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

The  embodiment  of  the  present  invention  will 
5  be  described  hereunder  with  reference  to  Figs.  1 

through  7. 
Fig.  1  is  a  perspective  view  of  a  lens  grinder 

including  a  device  for  maintaining  abutting  pressure 
against  a  grinder  according  to  the  present  inven- 

io  tion,  in  which  identical  or  similar  parts  of  Fig.  8  are 
denoted  by  identical  reference  numerals  and  de- 
scription  thereof  is  omitted. 

Therefore,  the  different  points  from  these  will 
be  described  hereunder  in  detail. 

is  A  body  1  of  the  apparatus  is  provided  with  a 
guide  shaft  19  extending  in  a  direction  parallel  with 
a  drive  shaft  2  (rotating  shaft)  of  a  V-edging  grinder 
4  and  mounted  to  position  (not  shown)  of  a  rear 
portion  of  the  body  1  .  A  carriage  base  20  is  recip- 

20  rocally  and  movably  held  by  the  guide  shaft  19  in 
the  longitudinally  direction  thereof.  The  carriage 
base  20  is  connected  with  an  arm  plate  15  and  is 
reciprocally  moved  in  the  axial  direction  of  the 
guide  shaft  19  by  a  pulse  motor  12  together  with 

25  the  arm  plate  15.  The  carriage  base  20  is  provided 
at  both  ends  in  its  moving  direction  with  supporting 
portions  21,21  projecting  upward  therefrom.  Por- 
tions  in  the  vicinity  of  rear  end  portions  7a,7a  of  the 
carriage  body  or  carriage  7  are  held  by  upper  end 

30  portions  of  the  supporting  portions  21,21  as  such 
that  the  carriage  7  is  vertically  pivoted  by  support- 
ing  shafts  22.22  coaxial  with  each  other.  The  grav- 
ity  G  of  the  carriage  7  is  located  in  front  of  the 
supporting  shaft  22.  Between  a  body  16a  of  a 

35  contact  platform  16  and  a  contact  piece  16b,  a 
contacting  sensor  S  is  interposed.  This  sensor  S 
employs  a  detector  same  to  one  which  is  provided 
to  a  contact  platform  of  the  above-mentioned  Japa- 
nese  patent  application  and  therefore,  detailed  de- 

40  scription  thereof  will  be  omitted. 
The  carriage  7  is  provided  with  an  abutting 

force  adjusting  means  23  mounted  on  a  rear  end 
portion  7a  thereof.  The  abutting  force  adjusting 
means  23  includes  a  pulse  motor  24  mounted  on 

45  the  rear  end  portion  7a,  a  reduction  gear  24a 
interlocked  with  the  pulse  motor  24,  a  rotating  shaft 
24b  interlocked  with  the  reduction  gear  24a,  a 
circular  timing  plate  25  and  a  lever  26  mounted  on 
the  rotating  shaft  24b,  and  a  microswitch  27  moun- 

50  ted  on  the  rear  end  portion  7a.  The  timing  plate  25 
is  formed  with  a  V-shaped  notch  25a.  A  roller  27b 
attached  to  an  actuator  lever  27a  of  the  micro- 
switch  27  is  abutted  against  the  peripheral  surface 
of  the  timing  plate  25.  And,  upon  engagement  of 

55  the  roller  27b  with  the  notch  25a,  the  microswitch 
26  is  switched  off. 

Between  the  free  end  portion  or  lower  end 
portion  of  the  lever  26  and  the  carriage  base  20,  a 

3 
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spring  28  is  interposed.  The  timing  plate  25  and 
the  microswitch  27  constitute  means  for  detecting  a 
pivot  starting  position  of  the  lever  26. 

Furthermore,  the  abutting  force  adjusting 
means  23  is  drive  controlled  by  CPU  29  (central 
processing  unit)  as  a  calculation  control  circuit 
(control  circuit).  In  the  CPU  29,  power  output  from 
the  microswitch  27  and  a  signal  from  the  contact- 
ing  sensor  S  are  input.  Also,  the  CPU  29  controls 
the  rotating  time  of  the  pulse  motor  24  through  a 
timer  30.  The  CPU  29  calculates  the  rotation  angle 
of  the  lens  shafts  8,9  in  accordance  with  a  drive 
control  pulse  signal  of  the  pulse  motor  10  during 
rough  grinding  treatment  of  the  lens  and  stores  the 
same  therein.  An  electric  power  is  fed  to  the  pulse 
motor  24  through  the  timer  30  when  the  timer  30  is 
being  activated. 

Also,  the  CPU  29  employs  a  measuring  device 
as  disclosed  in  the  above-mentioned  Japanese  pat- 
ent  application  in  order  to  measure  a  positional 
coordinate  of  the  peripheral  edge  of  the  roughly 
ground  lens  L  in  such  a  manner  as  that  a  radius 
vector  pi  of  the  lens  L  abutted  against  the  V-edging 
grinder  4  is  found  in  accordance  with  the  shaft 
rotation  angle  of  the  lens  shafts  8,9  and  a  swing 
angle  6  of  the  carriage  7,  when  the  roughly  ground 
lens  L  is  abutted  against  the  V-edging  grinder  4  in 
this  radius  vector  position,  is  calculated  based  on 
such  obtained  radius  vector  p-,  and  a  known  car- 
riage  arm  length.  Moreover,  the  CPU  29  deter- 
mines  the  operating  time  of  the  timer  30  and  the 
current  feeding  direction  to  the  pulse  motor  24, 
thereby  to  allow  the  timer  30  to  control  the  current 
feeding  time  to  the  pulse  motor  24  and  the  current 
feeding  direction.  At  this  time,  the  controlling  of  the 
current  feeding  time  and  the  current  feeding  direc- 
tion  by  the  timer  30  is  started  from  a  position 
where  the  microswitch  27  is  switched  off  due  to 
engagement  of  the  roller  27  with  the  notch  25a  and 
is  performed  as  such  that  a  difference  between  a 
swing  down  moment  by  weight  of  the  carriage 
acted  on  the  abutting  portion  from  the  swing  angle 
6  of  the  carriage  7  and  a  pivot  down  preventing 
moment  by  the  spring  28  becomes  constant.  In  this 
embodiment,  although  the  driving  time  of  the  pulse 
motor  24  is  determined  by  the  operating  time  of 
the  timer  30,  it  may  be  designed  as  such  that  the 
number  of  drive  pulse  of  the  pulse  motor  24  is 
found  through  the  above  calculation  and  such 
found  number  of  drive  pulse  is  input  into  the  pulse 
motor  24  from  the  CPU  29  so  as  to  drive  control 
the  pulse  motor  24  directly  by  the  CPU  29. 

This  relation  will  now  be  described  with  refer- 
ence  to  Fig.  5  through  Fig.  7,  wherein  O  denotes 
the  swing  center  of  the  carriage  7,  G  denotes  the 
gravity  of  the  carriage  7,  A  denotes  the  length  from 
the  swing  center  O  to  the  axial  line  d  of  the  lens 
shaft,  C  denotes  the  length  from  the  swing  center 

O  to  the  gravity  G,  B0  denotes  the  length  from  the 
swing  center  O  to  a  point  f  on  which  the  force  of 
the  spring  is  acted,  F0  denotes  the  spring  force 
acting  on  the  point  f,  G0  denotes  the  weight  at  the 

5  gravity  G,  and  W0  denotes  the  swing  down  moment 
which  is  acted  on  the  abutting  point  E  of  the  lens 
against  the  V-edging  grinder  and  the  axial  line  d  
by  the  swing  down  moment  due  to  the  weight  G0. 

Fig.  5  shows  a  case  where  the  carriage  7  is  in 
io  its  horizontal  position  and  where  the  swing  angle 

thereof  is  zero.  In  this  case,  if  the  lens  grinding 
radius  vector  is  denoted  by  p0,  the  correlation  of 
A«W0,  C«G0  and  B«F0  becomes  as  follows; 

75  A«W0  +  C«G0  =  B^F0 

At  this  time,  the  pulse  motor  is  controlled  as 
such  that  the  lever  is  brought  to  its  downwardly 
vertical  position. 

20  Also,  Fig.  6  shows  a  case  where  the  radius 
vector  pi  is  pi  which  is  larger  than  p0.  In  this  case, 
if  the  length  from  the  swing  center  O  to  the  point  fi 
on  which  the  force  of  the  spring  is  acted  is  repre- 
sented  by  Bi  and  the  spring  force  acting  on  the 

25  point  fi  is  represented  by  Fi  ,  the  force  relalion 
thereof  is  arranged  as  follows; 

A«Wocos0  +  C«Gocos0>  Bo«Ficos0 
A«Wocos0  +  C«Gocos0  =  Bi«Ficos0  ' 

30  (B0  <  Bi  ) 

In  this  case,  therefore,  the  lever  is  pivoted  toward 
the  side  departing  from  the  swing  center  O. 

Furthermore,  Fig.  7  shows  a  case  where  the 
35  grinding  radius  vector  pi  is  p2  which  is  smaller  than 

p0.  In  this  case,  if  the  length  from  the  swing  center 
O  to  the  point  f2on  which  the  force  of  the  spring  is 
acted  is  represented  by  B2  and  the  spring  force 
acting  on  the  point  f2  is  represented  by  F2,  the 

40  force  relation  is  arranged  as  follows; 

A«Wocos0  +  C«Gocos0  <  Bo«F2cos0 
A«Wocos0  +  C«Gocos0  =  B2  ^cose   ' 
(B0  >  B2) 

45 
In  this  case,  therefore,  the  lever  is  pivoted  toward 
the  side  approaching  to  the  swing  center  O. 

Instead  of  obtaining  the  swing  angle  of  the 
carriage  by  calculation,  a  swing  angle  detecting 

50  rotary  encoder  RE  may  be  provided  as  shown  by 
the  broken  line  of  Fig.  1  . 

Also,  although  the  operating  point  of  the  force 
of  the  spring  28  acting  on  the  carriage  7  is  per- 
formed  by  the  pivotal  lever  26,  the  present  inven- 

55  tion  is  not  necessarily  limited  to  this.  For  example, 
it  may  be  designed  as  such  that  a  spring  mounting 
member  is  movably  mounted  on  the  rear  end  por- 
tion  7a  of  the  carriage  7  in  such  a  manner  as  to 

4 
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move  forward  and  backward  with  respect  to  the 
front  end  portion  of  the  carriage  7,  so  that  the 
upper  end  portion  of  the  spring  28  is  held  by  the 
spring  mounting  member  and  the  spring  mounting 
member  is  controlled  by  a  pulse  motor,  a  cylinder 
or  the  like  in  such  a  manner  as  to  move  forward 
and  backward  with  respect  to  the  front  end  portion 
of  the  carriage  7. 

According  to  the  present  invention,  in  a  lens 
grinding  apparatus  including  a  V-edging  grinder 
rotatably  mounted  on  a  body  of  the  apparatus,  a 
carriage  swingably  supported  by  a  supporting  shaft 
parallel  with  a  rotating  shaft  of  the  V-edging  grinder 
in  such  a  manner  as  to  be  swung  about  the  sup- 
porting  shaft  and  adapted  to  hold  a  lens  to  be 
ground  with  a  lens  rotating  shaft  thereof,  and 
means  for  measuring  the  radius  vector  of  the  lens, 
the  lens  grinding  apparatus  comprises  a  carriage 
base  having  the  supporting  shaft  and  reciprocally 
movably  mounted  on  the  body  in  such  a  manner 
as  to  be  moved  in  a  direction  parallel  with  the 
rotating  shaft,  a  resilient  member  mounted  at  one 
end  thereof  on  either  a  rear  end  portion  of  the 
carriage  or  the  carriage  base,  abutting  force  adjust- 
ing  means  interposed  between  the  rear  end  portion 
of  the  carriage  or  the  carriage  base,  on  which  the 
resilient  member  is  not  mounted,  and  the  other  end 
of  the  resilient  member,  and  control  means  for 
calculating  a  swing  down  moment  of  the  carriage 
with  reference  to  a  swing  angle  of  the  carriage 
about  the  supporting  shaft  when  the  lens,  which 
was  roughly  ground,  is  abutted  against  the  V-edg- 
ing  grinder  and  the  radius  vector  of  the  lens  at  that 
time  and  drive  controlling  the  abutting  force  adjust- 
ing  means  as  such  that  a  difference  between  the 
swing  down  moment  and  a  swing  down  preventing 
moment  by  the  abutting  force  adjusting  means 
becomes  constant.  Accordingly,  even  when  the 
abutting  position  of  the  peripheral  end  of  the 
roughly  ground  lens  against  the  V-edging  grinder  is 
moved  in  the  circumferential  direction  and  the  ra- 
dius  vector  at  the  abutting  point  is  changed,  the 
abutting  force  of  the  peripheral  edge  of  the  roughly 
ground  lens  against  the  V-edging  grinder  can  be 
made  smaller  enough  than  the  grinding  pressure 
during  the  lens  grinding  treatment.  Also,  this  con- 
trolling  may  be  utilized  not  only  in  a  case  where 
the  peripheral  edge  is  abutted  and  measured  but 
also  in  a  case  where  the  grinding  pressure  during 
the  lens  grinding  treatment  is  adjusted. 

Also,  there  can  be  considered  to  adopt  a  meth- 
od  for  adjusting  the  pivot  down  preventing  moment 
of  the  carriage  by  changing  the  length  of  a  spring 
instead  of  the  present  invention.  In  this  case,  how- 
ever,  since  it  is  required  to  use  a  spring  having  a 
large  spring  constant  and  also  required  to  have 
means  for  changing  a  spring  length  of  large  torque 
in  order  to  change  the  length  of  a  spring,  the 

apparatus  is  anticipated  to  become  large  and  to  be 
of  energy  consuming  type.  Also,  since  the  adjust- 
ing  range  of  the  preventing  moment  is  small  mere- 
ly  by  the  adjustment  of  a  spring  length,  it  would  be 

5  impossible  to  control,  for  example,  the  abutting 
force  adjustment  during  the  measurement  of  the 
thickness  of  the  peripheral  edge  of  a  lens  and  the 
grinding  pressure  adjustment  during  the  lens  grind- 
ing  treatment  by  one  construction. 

io  On  the  contrary,  since  the  present  invention 
employs  a  method  for  changing  the  position  of  the 
operating  point  of  a  spring,  the  adjusting  device 
becomes  small  and  easy  to  handle.  Furthermore,  it 
is  of  energy  saving  type.  In  addition,  the  adjusting 

is  range  of  the  carriage  pivot  preventing  moment  can 
be  taken  large  and  one  adjusting  mechanism  can 
be  used  both  for  adjusting  the  abutting  force  during 
the  measurement  of  the  thickness  of  the  peripheral 
edge  of  a  lens  and  for  adjusting  the  grinding  pres- 

20  sure  during  the  grinding  treatment  of  a  lens. 

Claims 

1.  A  lens  grinding  apparatus  including 
25  -  a  V-edging  grinder  (4)  rotatably  mounted 

in  a  body  (1)  of  the  apparatus  ; 
-  a  carriage  base  (20)  having  a  supporting 

shaft  (22)  and  reciprocally  movably 
mounted  on  the  body  (1)  in  such  a  man- 

30  ner  as  to  be  moved  in  a  direction  parallel 
with  a  rotating  shaft  (2)  ; 

-  a  carriage  (7)  swingably  supported  by 
said  supporting  shaft  (22)  parallel  with 
said  rotating  shaft  (2)  of  said  V-edging 

35  grinder  (4)  in  such  a  manner  as  to  be 
swung  about  said  rotating  shaft  (2)  and 
adapted  to  hold  a  lens  (L)  to  be  ground 
with  a  lens  rotating  shaft  (8,9)  thereof  ; 
and 

40  -  means  (4,8,9,10,12,16,17)  for  measuring 
a  radius  vector  (pi)  of  said  lens  (L)  ; 

characterized  in  that 
-  said  lens  grinding  apparatus  comprises  a 

resilient  member  (28)  mounted  at  one 
45  end  thereof  on  either  a  rear  end  portion 

(7a,7a)  of  said  carriage  (7)  or  said  car- 
riage  base  (20)  ; 

-  abutting  force  adjusting  means  (23)  able 
to  displace  the  operating  point  (f)  of  the 

50  spring  force  (F0)  acting  onto  said  car- 
riage  (7),  which  is  interposed  between 
either  said  rear  end  portion  (7a,7a)  of 
said  carriage  (7)  or  said  carriage  base 
(20),  on  which  said  resilient  member  (28) 

55  is  not  mounted,  and  the  other  end  of  said 
resilient  member  (28)  ;  and 

-  control  means  (29)  for  calculating  a 
swing  down  moment  (W,  W  cos  0)  of 

5 
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said  carriage  (7)  with  reference  to  a 
swing  angle  (0)  of  said  carriage  (7)  about 
said  supporting  shaft  (2)  when  said  lens 
(L),  which  was  roughly  ground,  is  abutted 
against  said  V-edging  grinder  (4)  and 
said  radius  vector  (pi)  of  said  lens  (L)  at 
that  time  and  drive  controlling  said  abut- 
ting  force  adjusting  means  (23)  as  such 
that 
a  difference  between  said  swing  down 
moment  (Wo,  Wo  cos  0)  and  a  swing 
down  preventing  moment  (Fo,  F,  cos  0, 
F,  cos  0',  F2  cos  0,  Fe  cos  0')  by  said 
abutting  force  adjusting  means  (23)  is 
constant. 

2.  A  lens  grinding  apparatus  of  claim  1,  char- 
acterized  in  that  a  rotary  encoder  (RE)  is  inter- 
posed  between  said  supporting  shaft  (22)  and 
said  carriage  (7),  for  determining  said  swing 
angle  (0). 

3.  A  lens  grinding  apparatus  according  to  either 
claim  1  or  claim  2,  characterized  in  that  said 
abutting  force  adjusting  means  (23)  comprises 
a  pulse  motor  (24)  mounted  on  said  rear  end 
portion  (7a)  of  said  carriage  (7),  and  a  lever 
(26)  mounted  on  said  carriage  (7)  and  being 
pivoted  by  said  pulse  motor  (24),  said  lever 
(26)  being  provided  on  a  free  end  portion 
thereof  with  said  resilient  member  (28). 

4.  A  lens  grinding  apparatus  according  to  claim  3, 
characterized  in  that  pivot  starting  position  de- 
tecting  means  (25,  27)  are  provided  for  detect- 
ing  a  pivot  starting  position  (25a)  of  said  lever 
(26). 

5.  A  lens  grinding  apparatus  according  to  claim  4, 
characterized  in  that  said  pivot  starting  position 
detecting  means  (25,  27)  comprises  a  timing 
plate  (25)  secured  to  a  rotating  shaft  (24b) 
interlocked  with  said  pulse  motor  (24)  and  pro- 
vided  at  a  peripheral  portion  thereof  with  a 
notch  (25a),  and  a  microswitch  (27)  mounted 
on  said  carriage  (7)  in  such  a  manner  as  to  be 
adjacent  to  said  timing  plate  (25),  a  roller  (27b) 
on  a  front  end  of  an  actuator  lever  (27a)  there- 
of  being  abutted  against  the  peripheral  surface 
of  said  timing  plate  (25). 

6.  A  method  for  grinding  a  lens  (L)  to  be  ground 
to  be  used  by  a  lens  grinding  apparatus  ac- 
cording  to  claim  1  which  includes 

-  a  step  of  calculating  a  swing  down  mo- 
ment  (Wo,  Wo  cos  0)  of  said  carriage  (7) 
with  reference  to  a  swing  angle  (0)  of 
said  carriage  (7)  about  said  supporting 

shaft  (2)  when  said  lens  (L),  which  was 
roughly  ground,  is  abutted  against  said 
V-edging  grinder  (4)  and  said  radium 
vector  (pi)  of  said  lens  (L)  at  that  time 

5  and  drive  controlling  said  abutting  force 
adjusting  means  (23)  as  such  that  a  dif- 
ference  between  said  swing  down  mo- 
ment  (Wo,  Wo  cos  0)  and  a  swing  down 
preventing  moment  (Fo,  F,  cos  0,  F,  cos 

io  0',  F2  cos  0,  Fe  cos  0')  by  said  abutting 
force  adjusting  means  (23)  is  constant. 

7.  A  method  according  to  claim  6,  characterized 
in  that  said  swing  angle  (0)  is  calculated  with 

is  reference  to  said  radius  vector  (pi)  of  said  lens 
(L)  and  a  swing  diameter  (A)  of  said  carriage 
(7). 

Patentanspruche 
20 

1.  Linsenschleifgerat,  enthaltend 
-  einen  V-Kantenschleifer  (4),  der  drehbar 

in  einem  Korper  (1)  des  Gerates  ange- 
bracht  ist; 

25  -  eine  Schlittenbasis  (20)  mit  einer  Stutz- 
welle  (22),  die  hin-  und  herbewegbar  in 
der  Weise  auf  dem  Korper  (1)  montiert 
ist,  dal3  sie  parallel  zu  einer  Drehwelle  (2) 
bewegbar  ist; 

30  -  einen  schwenkbar  parallel  zur  Drehwelle 
(2)  des  V-Kantenschleifers  (4)  von  der 
Stutzwelle  (22)  in  der  Weise  getragenen 
Schlitten  (7),  dal3  er  urn  die  Drehwelle 
(2)  schwenkbar  ist  und  geeignet  ist,  eine 

35  zu  schleifende  Linse  (L)  mit  einer  Linsen- 
drehwelle  (8,9)  hiervon  zu  halten;  und 

-  Mittel  (4,8,9,10,12,16,17)  zum  Messen  ei- 
nes  Radienvektors  (pi)  der  Linse  (L); 

dadurch  gekennzeichnet,  dal3 
40  -  das  Linsenschleifgerat  ein  elastisches 

Glied  (29)  aufweist,  dal3  mit  dem  einen 
Ende  entweder  an  einem  hinteren  End- 
bereich  (7a,7a)  des  Schlittens  (7)  oder  an 
der  Schlittenbasis  (20)  befestigt  ist; 

45  -  Anlagekraft-Einstellmittel  (23)  in  der  Lage 
sind,  den  Angriffspunkt  (f)  der  auf  den 
Schlitten  (7)  einwirkenden  Federkraft 
(F0)  zu  versetzen,  die  zwischen  entweder 
dem  hinteren  Endbereich  (7a,7a)  des 

50  Schlittens  (7)  oder  der  Schlittenbasis 
(20),  an  denen  das  elastische  Glied  (28) 
nicht  befestigt  ist,  und  dem  anderen 
Ende  des  elastischen  Gliedes  (28)  ange- 
ordnet  sind;  und 

55  -  Steuermittel  (29)  ein  nach  unten  gerichte- 
tes  Schwenkmoment  (W,W  cos  0)  des 
Schlittens  (7)  berechnen  mit  Bezug  auf 
einen  Schwenkwinkel  (0)  des  Schlittens 
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(7)  um  die  Stutzwelle  (2),  wenn  die  grab 
geschliffene  Linse  (L)  am  V-Kantenschlei- 
fer  (4)  anliegt,  und  den  Radiusvektor  (pi) 
der  Linse  (L)  zu  dieser  Zeit,  und  den 
Antrieb  der  Anlagekraft-Einstellmittel  (23) 
steuert,  derart,  dal3 
eine  Differenz  zwischen  diesem  nach  un- 
ten  gerichteten  Schwenkmoment  (Wo.Wo 
cos  0)  und  einem  das  Schwenken  nach 
unten  verhindernden  Moment  (Fo,F,  cos 
0,F,  cos  0',  F2  cos  0,  Fe  cos  0')  durch  die 
Anlagekraft-Einstellmittel  (23)  konstant 
ist. 

2.  Linsenschleifgerat  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dal3  ein  Drehkodierer  (RE) 
zwischen  der  Stutzwelle  (22)  und  dem  Schlit- 
ten  (7)  zur  Bestimmung  des  Schwenkwinkels 
(0)  angeordnet  ist. 

3.  Linsenschleifgerat  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  dal3  die  Anlagekraft- 
Einstellmittel  (23)  einen  am  hinteren  Endbe- 
reich  (7a)  des  Schlittens  (7)  befestigten  Im- 
pulsmotor  (24)  und  einen  am  Schlitten  (7)  be- 
festigten  und  durch  den  Impulsmotor  (24) 
schwenkbaren  Hebel  (26)  aufweisen,  wobei  der 
Hebel  (26)  an  einem  freien  Endbereich  mit 
dem  elastischen  Glied  (28)  versehen  ist. 

4.  Linsenschleifgerat  nach  Anspruch  3,  dadurch 
gekennzeichnet,  dal3 
Anfangsschwenkpositions-Erfassungsmittel 
(25,27)  vorgesehen  sind  zur  Erfassung  einer 
Anfangsschwenkposition  (25a)  des  Hebels 
(26). 

5.  Linsenschleifgerat  nach  Anspruch  4,  dadurch 
gekennzeichnet,  dal3  die 
Anfangsschwenkpositions-Erfassungsmittel 
(25,27)  eine  Taktgeberscheibe  (25),  die  auf  ei- 
ner  mit  dem  Impulsmotor  (24)  verriegelten 
Drehwelle  (24b)  befestigt  und  in  einem  Um- 
fangsbereich  mit  einer  Nut  (25a)  versehen  ist, 
und  einen  Mikroschalter  (27)  aufweist,  der  in 
der  Weise  auf  dem  Schlitten  (7)  befestigt  ist, 
dal3  er  benachbart  der  Taktgeberscheibe  (25) 
ist,  und  wobei  eine  Rolle  (27b)  an  einem  vor- 
deren  Ende  eines  Betatigungshebels  (27a)  von 
diesem  an  der  Umfangsflache  der  Taktgeber- 
scheibe  (25)  anliegt. 

6.  Verfahren  zum  Schleifen  einer  zu  schleifenden 
Linse  (L),  das  bei  einem  Linsenschleifgerat 
nach  Anspruch  1  angewendet  wird,  welches 
enthalt:  einen  Schritt  zur  Berechnung  eines 
nach  unten  gerichteten  Schwenkmoments 
(Wo.Wo  cos  0)  des  Schlittens  (7)  mit  Bezug 

auf  einen  Schwenkwinkel  (0)  des  Schlittens  um 
die  Stutzwelle  (2),  wenn  die  grab  geschliffene 
Linse  (L)  am  V-Kantenschleifer  (4)  anliegt,  und 
den  Radiusvektor  (pi)  der  Linse  (L)  zu  dieser 

5  Zeit,  und  zur  Steuerung  des  Antriebs  der 
Anlagekraft-Einstellmittel  (23)  derart,  dal3  eine 
Differenz  zwischen  dem  nach  unten  gerichte- 
ten  Schwenkmoment  (Wo.Wo  cos  0)  und  ei- 
nem  das  Schwenken  nach  unten  verhindern- 

io  den  Moment  (Fo.F.cos  0',F2  cos  0,  Fe  cos  0') 
durch  die  Anlagekraft-Einstellmittel  (23)  kon- 
stant  ist. 

7.  Verfahren  nach  Anspruch  6,  dadurch  gekenn- 
15  zeichnet,  dal3  der  Schwenkwinkel  (0)  mit  Bezug 

auf  den  Radiusvektor  (pi)  der  Linse  (L)  und 
einen  Schwenkdurchmesser  (A)  des  Schlittens 
(7)  berechnet  wird. 

20  Revendicatlons 

1.  Dispositif  de  meulage  de  lentilles,  comprenant 
-  une  meule  (4)  de  profilage  marginal  en 

V,  montee  a  rotation  dans  un  bati  (1)  du 
25  dispositif  ; 

-  une  embase  (20)  de  chariot,  munie  d'un 
tourillon  de  support  (22)  et  montee  a 
mouvement  alternatif  sur  le  bati  (1),  de 
fagon  a  etre  deplacee  dans  une  direction 

30  parallele  a  un  arbre  rotatif  (2)  ; 
-  un  chariot  (7),  supporte  a  pivotement  par 

ledit  tourillon  de  support  (22)  parallele 
audit  arbre  rotatif  (2)  de  ladite  meule  (4) 
de  profilage  marginal  en  V,  de  maniere  a 

35  etre  anime  de  pivotements  autour  dudit 
arbre  rotatif  (2),  et  congu  pour  retenir 
une  lentille  (L)  devant  etre  meulee,  avec 
un  arbre  (8,  9)  porte-lentilles  ;  et 

-  des  moyens  (4,  8,  9,  10,  12,  16,  17)  pour 
40  mesurer  un  vecteur  radial  (pi)  de  ladite 

lentille  (L)  ; 
caracterise  par  le  fait  que 

-  ledit  dispositif  de  meulage  de  lentilles 
comprend  une  piece  elastique  (28)  mon- 

45  tee,  par  I'une  de  ses  extremites,  soit  sur 
une  partie  extreme  posterieure  (7a,  7a) 
dudit  chariot  (7),  soit  sur  ladite  embase 
(20)  du  chariot  ; 

-  un  moyen  (23)  de  reglage  de  la  force  de 
50  venue  en  butee,  en  mesure  de  deplacer 

le  point  d'action  (f)  de  la  force  elastique 
(F0)  agissant  sur  ledit  chariot  (7),  qui  est 
interpose  entre  ladite  partie  extreme  pos- 
terieure  (7a,  7a)  dudit  chariot  (7)  ou  ladite 

55  embase  (20)  du  chariot,  sur  laquelle  ladi- 
te  piece  elastique  (28)  n'est  pas  montee, 
et  I'autre  extremite  de  ladite  piece  elasti- 
que  (28)  ;  et 
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-  un  moyen  de  commande  (29)  pour  cal- 
culer  un  couple  de  pivotement  descen- 
dant  (W,  W  cos  0)  dudit  chariot  (7)  en  se 
referant  a  un  angle  de  pivotement  (0) 
dudit  chariot  (7)  autour  dudit  tourillon  de  5 
support  (2)  lorsque  ladite  lentille  (L),  qui 
a  ete  meulee  grossierement,  est  en  bu- 
tee  contre  ladite  meule  (4)  de  profilage 
marginal  en  V,  ainsi  qu'au  vecteur  radial 
(pi)  de  ladite  lentille  (L)  a  cet  instant,  et  10 
pour  commander  I'entraTnement  dudit 
moyen  (23)  de  reglage  de  la  force  de 
venue  en  butee,  de  telle  sorte  qu'une 
difference,  entre  ledit  couple  de  pivote- 
ment  descendant  (W0,  W0  cos  0)  et  un  is 
couple  (F0,  F,  cos  0,  F,  cos  0',  F2  cos  0, 
Fe  cos  0')  empechant  le  pivotement  des- 
cendant  et  engendre  par  ledit  moyen 
(23)  de  reglage  de  la  force  de  venue  en 
butee,  soit  constante.  20 

Dispositif  de  meulage  de  lentilles,  selon  la 
revendication  1,  caracterise  par  le  fait  qu'un 
codeur  rotatif  (RE)  est  interpose  entre  ledit 
tourillon  de  support  (22)  et  ledit  chariot  (7),  afin  25 
de  determiner  ledit  angle  de  pivotement  (0). 

Dispositif  de  meulage  de  lentilles,  selon  la 
revendication  1  ou  la  revendication  2,  caracte- 
rise  par  le  fait  que  ledit  moyen  (23)  de  reglage  30 
de  la  force  de  venue  en  butee  comprend  un 
moteur  (24)  a  impulsions,  monte  sur  ladite 
partie  extreme  posterieure  (7a)  dudit  chariot 
(7),  et  une  biellette  (26)  montee  sur  ledit  cha- 
riot  (7)  et  animee  de  pivotements  par  ledit  35 
moteur  (24)  a  impulsions,  ladite  biellette  (26) 
etant  pourvue  de  ladite  piece  elastique  (28)  sur 
une  region  extreme  libre. 

Dispositif  de  meulage  de  lentilles,  selon  la  40 
revendication  3,  caracterise  par  le  fait  que  des 
moyens  (25,  27)  detectant  des  positions  de 
depart  de  pivotement  sont  prevus  pour  detec- 
ter  une  position  (25a)  de  depart  de  pivotement 
de  ladite  biellette  (26).  45 

Dispositif  de  meulage  de  lentilles,  selon  la 
revendication  4,  caracterise  par  le  fait  que  les- 
dits  moyens  (25,  27)  detectant  des  positions 
de  depart  de  pivotement  comprennent  une  pla-  so 
que  de  synchronisation  (25),  assujettie  a  un 
arbre  rotatif  (24b)  en  prise  interactive  avec 
ledit  moteur  (24)  a  impulsions,  et  pourvue 
d'une  encoche  (25a)  sur  une  region  peripheri- 
que,  et  un  micro-interrupteur  (27)  monte  sur  55 
ledit  chariot  (7)  de  maniere  a  etre  adjacent  a 
ladite  plaque  de  synchronisation  (25),  un  galet 
(27b),  situe  sur  une  extremite  anterieure  d'un 

levier  d'actionnement  (27a)  dudit  microinter- 
rupteur,  etant  en  butee  contre  la  surface  peri- 
pherique  de  ladite  plaque  de  synchronisation 
(25). 

6.  Procede  pour  meuler  une  lentille  (L),  destine  a 
etre  applique  dans  un  dispositif  de  meulage  de 
lentilles  selon  la  revendication  1  ,  et  englobant 

-  une  etape  consistant  a  calculer  un  cou- 
ple  de  pivotement  descendant  (W0,  W0 
cos  0)  dudit  chariot  (7)  en  se  referant  a 
un  angle  de  pivotement  (0)  dudit  chariot 
(7)  autour  dudit  tourillon  de  support  (2) 
lorsque  ladite  lentille  (L),  qui  a  ete  meu- 
lee  grossierement,  est  en  butee  contre 
ladite  meule  (4)  de  profilage  marginal  en 
V,  ainsi  qu'audit  vecteur  radial  (pi)  de 
ladite  lentille  (L)  a  cet  instant  ;  et  a 
commander  I'entraTnement  dudit  moyen 
(23)  de  reglage  de  la  force  de  venue  en 
butee,  de  telle  sorte  qu'une  difference, 
entre  ledit  couple  de  pivotement  descen- 
dant  (W0,  W0  cos  0)  et  un  couple  (F0,  F, 
cos  0,  F,  cos  0',  F2  cos  0,  Fe  cos  0') 
empechant  le  pivotement  descendant  et 
engendre  par  ledit  moyen  (23)  de  regla- 
ge  de  la  force  de  venue  en  butee,  soit 
constante. 

7.  Procede  selon  la  revendication  6,  caracterise 
par  le  fait  que  ledit  angle  de  pivotement  (0)  est 
calcule  en  se  referant  audit  vecteur  radial  (pi) 
de  ladite  lentille  (L)  et  a  un  diametre  de  pivote- 
ment  (A)  dudit  chariot  (7). 
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