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Description 

Several  lapping  machines  or  superfinishing 
grinders  have  been  on  the  market  for  a  long  time. 
Such  machines  are  intended  for  lapping  at  the 
same  time  two  faces  of  all  workpieces  they  are 
able  to  machine,  said  workpiece  being  disposed 
between  two  lapping  surfaces  under  the  form  of 
concentrical  plates  laying  at  a  distance  over  each 
other,  the  upper  plate  acting  as  pressure  means, 
the  lower  plate  as  supporting  means. 

Both  plates  having  lapping  surfaces  are  rotated 
contrariwise  to  each  other,  thus  being  subjected  to 
wear  together  with  the  workpieces. 

In  order  to  cause  the  path  of  the  workpieces  to 
continuously  change  by  approaching  and  moving 
away  from  the  axis  of  rotation  of  both  plates,  the 
workpieces  to  be  lapped  are  put  on  a  predeter- 
mined  number  of  circular  jigs  socalled  "satellites" 
which  are  arranged  about  the  axis  of  the  lower 
plate  at  a  constant  angular  phase  to  one  another. 

Of  course,  in  order  to  cause  the  path  of  the 
workpieces  to  continuously  change  with  respect  to 
the  plates,  thus  avoiding  each  workpiece  be  at  a 
constant  distance  from  the  centre  of  the  lapping 
plate  during  the  lapping  operation,  the  jigs  should 
be  rotated  about  their  axis. 

This  is  achieved  causing  the  jigs  to  be  en- 
gaged  by  an  inner  crown  gear  rotating  about  the 
central  axis  of  the  lower  plate  as  well  as  to  roll  on 
an  outer  stationary  rack. 

Each  jig  is  then  constrained  to  an  epicyclical 
motion  about  the  axis  of  the  lapping  machine. 

The  above  described  lapping  machine  is 
known  for  example  from  the  document  US-A- 
3304662,  which  forms  the  base  for  the  pre-charac- 
terising  part  of  the  claims. 

The  main  problem  of  these  lapping  machine  is 
the  setting  of  the  thickness  of  the  workpiece  to  be 
lapped,  i.e.  the  vertical  size  thereof. 

In  fact,  until  now,  it  was  needed  to  stop  the 
operation  of  the  lapping  machine  so  as  to  be  able 
to  carry  out  a  millesimal  measurement  of  a  work- 
piece  by  manual  check  afeter  having  drawn  it  from 
the  jig. 

Even  is  this  operation  is  made  easier  now- 
adays  by  the  use  of  millesimal  measuring  instru- 
ments,  the  problem  of  worn  out  lapping  plates  is 
still  laying  heavy  on  said  machines,  as  the  wear 
cannot  be  quantified  in  the  order  of  thousandths 
and  involves  several  restarts  always  and  exclu- 
sively  relying  on  the  capability  of  the  operator. 

Some  attempts  have  been  made  in  order  to 
avoid  this  drawbacks  by  providing  a  two  face  lap- 
ping  machine  with  means  to  automatically  carry  out 
a  continuous  measurement  of  the  workpieces. 

In  order  to  carry  out  such  measurement  it 
should  be  appreciated  that  the  jigs  consist  each  of 

a  circular  plate  and  are  arranged  on  the  lapping 
surface  of  the  lower  lapping  plate  having  the  form 
of  a  circular  crown,  the  central  opening  of  which  is 
defined  by  a  rotating  crown  gear  transmitting  to  the 

5  jigs  the  above  mentioned  epyciclal  motion  about 
the  axis  of  the  lapping  machine. 

From  JP-  A-591  29664  it  has  been  known  a 
device  to  effect  an  automatic  sizing  wherein  a  non 
contact  sensor,  such  as  a  hydraulic  micrometer  or 

io  the  like  for  measuring  the  thickness  of  the  piece  to 
be  lapped  is  arranged  at  a  position  where  the  piece 
in  a  carrier,  rotating  under  revolving  between  a  sun 
gear  and  a  internal  gear,  are  protruded  out  of  upper 
and  lower  level  blocks.  Axially  revolving  with  the 

75  sun  gear,  the  device  may  measure  sequentially  the 
thickness  of  respective  workpieces. 

The  main  object  of  this  invention  is  to  avoid 
this  drawbacks  by  providing  during  the  lapping 
operation  the  continuous  measurement  of  the  verti- 

20  cal  size  of  the  workpieces  arranged  on  the  jigs 
rotating  by  an  epicyclical  motion  between  the  lap- 
ping  plates,  compensating  the  wear  of  the  lower 
lapping  plate. 

In  one  preferred  embodiment,  when  the  work- 
25  pieces  to  be  lapped  are  small  and  numerous,  if  the 

ratio  between  the  number  of  revolutions  of  each  jig 
about  its  axis  and  the  number  of  revolutions  of  said 
jig  about  the  axis  of  the  machine  is  suitably  cho- 
sen,  it  is  known  for  certain  that  each  measurement 

30  carried  out  on  a  first  workpieces  by  the  measuring 
device  is  carried  out,  after  a  revolution  of  the  jig 
about  the  axis  of  the  machine,  on  a  second  work- 
piece  located  in  the  same  jig  at  a  diametrally 
opposite  position  of  said  first  workpiece. 

35  Thus,  when  the  thickness  of  a  workpiece  is 
measured  it  is  known  for  certain  that  at  the  radially 
opposite  position  of  said  workpiece  there  is  another 
workpiece  which  offers  the  same  resistance  to  both 
lapping  plates  as  the  first  workpiece  being  mea- 

40  sured. 
According  to  this  invention,  the  measurement 

of  the  worpieces  is  carried  out  by  a  comparator 
having  two  arms  facing  each  other,  between  which 
the  edges  of  the  jigs  projecting  from  the  lapping 

45  plate  run  after  one  another  during  the  lapping  op- 
eration,  a  workpiece  to  be  lapped  being  at  least 
partially  arranged  at  said  edges. 

The  upper  arm  is  slidably  mounted  on  a  verti- 
cal  guide  and  rests  on  the  upper  surface  of  the 

50  workpieces  at  the  edges  of  the  rotating  jigs. 
The  lower  arm  is  hinged  at  the  opposite  end  of 

that  brought  into  contact  with  the  lower  surface  of 
said  workpieces  at  the  edges  of  the  rotating  jigs. 

A  self-setting  system  for  the  arms  of  said  com- 
55  parator  means  is  provided  according  to  another 

feature  of  the  invention. 
The  arms  of  the  sensing  means  should  be  set 

for  following  reasons. 
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As  a  consequence  of  the  lapping  operation 
both  lapping  plate  are  subjected  to  wear,  thus 
changing  their  positions  with  respect  to  both  arms 
of  the  sensing  means,  between  which  the  work- 
piece  to  be  measured  is  running. 

Both  arms  are  perpendicular  to  the  running 
workpieces  at  the  beginning  of  the  lapping  opera- 
tion,  i.e.  the  upper  arm  to  the  upper  surface  of  the 
workpieces,  the  lower  arm  to  the  lower  surface  of 
the  same. 

When  the  lower  lapping  plate  has  being  lower- 
ed,  the  upper  arm  fo  the  sensing  means  resting  on 
the  workpieces  follows  that  lowering  along  the  path 
of  its  vertical  guide. 

The  lower  arm,  which  is  hinged  at  the  opposite 
end  far  away  from  the  end  in  contact  with  the 
workpieces,  tilts  about  its  hinge  point. 

At  this  moment  the  self-setting  system  is  op- 
erated  in  order  to  cause  said  hinge  point  to  be 
lowered,  thus  aligning  the  lower  arm  of  the  com- 
parator  under  the  vertical  of  the  upper  arm. 

In  a  preferred  embodiment  of  this  invention  an 
electronic  system  is  used  for  aligning  both  arms  to 
each  other. 

Said  electronic  system  operates  an  electro- 
mechanical  device  the  operation  of  which  is  as 
follows. 

The  inclination  of  the  lower  arm  with  respect  to 
the  upper  arm,  which  is  always  perpendicular  to 
the  workpiece  to  be  measured,  is  sensed  so  as  to 
provide  an  electrical  signal  at  the  output  of  a  circuit 
connected  to  the  comparator.  Such  electrical  signal 
is  received  by  a  suitable  device  generating  a  pres- 
sure  in  a  fluid  which  acts  on  a  piston  and  causes 
by  a  jack  the  rotation  of  a  lead  screw,  which  in  turn 
causes  the  hinge  point  of  the  lower  arm  to  be 
lowered,  thus  aligning  both  arms  again  in  their 
positions  perpendicular  to  the  workpiece  to  be 
measured. 

Therefore  the  vertical  lowering  of  the  upper 
arm  of  the  comparator  provides  the  continuous 
check  of  the  lapping  operation  and  causes  the 
lapping  machine  to  be  stopped  when  the  desired 
thickness  is  reached. 

At  the  same  time  the  self-setting  system  pro- 
vides  for  the  alignement  of  the  two  arms  of  the 
sensing  means  when  a  limit  inclination  of  the  lower 
arm  is  reached. 

According  to  a  further  feature  of  this  invention 
a  simple  system  for  manually  charging  the  jigs  in 
the  machine  is  provided. 

The  US-A-3304662  described  an  apparatus  for 
automatically  loading  and  unloading  the  workpieces 
together  their  retaining  members  on  a  staging  table 
adjacent  the  lapping  disc. 

According  to  the  invention  the  jigs  are  arranged 
on  a  rotatable  idling  plate  having  the  same  form  of 
the  lapping  plate. 

Such  idling  plate  is  approached  to  a  chute 
connected  to  the  lower  lapping  plate  at  an  opening 
in  the  circular  guard  wall  of  the  lapping  machine. 

Thus  each  jig  is  caused  by  the  operator  to 
5  slide  up  on  the  chute  and  to  reach  the  lower 

lapping  plate. 
Of  course,  in  order  to  allow  the  jigs  carrying 

the  workpieces  to  be  charged  in  the  lapping  ma- 
chine  the  outer  racks  surrounding  the  lower  lapping 

io  plate  is  lowered  by  the  operator. 
This  invention  will  be  described  in  further  detail 

with  reference  to  the  accompanying  drawing,  in 
which: 

Fig.1  is  a  side  view  of  the  lapping  machine  of 
is  the  invention; 

Fig.2  is  a  plan  view  of  the  machine  of  Fog.  1; 
Fig.3  is  a  top  plan  view  of  a  jig  having  six  seats; 
Fig.4  is  a  partial  section  of  the  lapping  machine 
of  the  invention  including  the  comparator  and 

20  the  system  controlling  said  comparator  for  the 
vertical  alignment  of  the  measuring  arms; 
Fig.  5  is  a  perspective  view  of  the  lapping  ma- 
chine  with  the  jig  loading  plate; 
Fig.  6  shows  a  detail  of  the  comparator  with  two 

25  measuring  arms  and  a  workpiece  to  be  lapped 
therebetween; 
Fig.7  is  a  vertical  section  of  a  detail  of  the 
system  for  the  vertical  alignment  of  the  measur- 
ing  arms;  and 

30  Fig.8  is  a  section  along  the  line  A-A  of  fig.7. 
With  reference  to  the  figure,  in  Fig.5  the  ma- 

chine  of  this  invention  comprises  a  mount  2  from 
which  an  upper  presser  4  descend  downwards.  In  a 
underlaying  position  a  round  iron  sheet  bucket 

35  which  surrounds  a  lower  lapping  plate  8  on  which  a 
certain  number  of  piece-holders  10  or  satellites  are 
arranged  at  constant  angle  distances.  Plate  8  has 
at  its  center  a  large  circular  cavity  at  the  center  of 
which  a  wheel  is  disposed  which  is  provided  at  its 

40  periphery  with  a  crown  of  vertical  dragging  studs  or 
teeth  2  with  which  the  peripheries  10a  are  engaged 
of  the  satellites  disposed  on  the  lower  plate. 

Satellites  10  are  also  surrounded  by  a  crown  of 
stationary  studs  14  with  which  they  engage  always 

45  with  the  exterior  periphery. 
Such  studs  can  be  lowered  below  the  plate 

plane  for  allowing  the  satellites  to  slip  out. 
Satellites  10  are  pressed  between  the  lower 

plate  and  the  upper  plate  and  are  motor  driven 
50  both  about  the  axis  of  the  machine  and  about  their 

own  center. 
As  indicated  in  Fig.  1  the  lapping  machine  17 

is  provided  with  a  motor  18  which  actuates  the 
upper  plate  through  belt  19  and  by  a  motor  20 

55  which  actuates  the  lower  lapping  plate  through  belt 
24.  Motors  18  and  20,  provided  with  gear  reducers 
26  and  28  drive  each  one  of  the  two  lapping  plates 
and  have  therefore  the  same  power. 

3 
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Furthermore  the  upper  lapping  plate  gives  the 
pieces  to  be  lapped,  a  downwards  thrust  which  is 
generated  in  addition  to  the  weight,  by  hydraulic 
pressure  which  thrust  produces  the  rubbing  that  is 
the  lapping  of  the  pieces  contained  over  the  sat- 
ellite. 

Another  motor  which  cannot  be  seen  in  the 
figure  1  rotates  central  crown  gear  12  for  actuating 
the  satellites  through  belt  29. 

In  Fig.  5  the  manoeuvre  is  illustrated  for  charg- 
ing  the  satellite  on  the  lower  plate. 

In  correspondence  of  the  opening  which  is 
provided  along  the  circular  guard  wall  which  sur- 
rounds  the  lower  plate  a  table  30  is  approached 
which  supports  the  satellites  which  table  is  rotat- 
able  about  its  own  axis. 

Suitable  handles  facilitate  the  operator's  task 
for  rotating  the  table  in  the  suitable  direction.  Sup- 
posing  that  the  lapping  machine  comprises  six 
satellites  as  illustrated  in  Fig.  5  the  support  table 
will  have  the  capacity  of  seven  satellites. 

In  correspondence  to  the  charging  and  dis- 
charging  opening  32  a  plane  34  provided  with  a 
side  slide  35  is  inserted  between  the  same  support 
table  and  the  lapping  machine. 

At  the  end  of  each  cycle,  while  the  upper  plate 
21  is  kept  lifted,  the  outer  crown  gear  is  lowered 
and  one  of  the  satellites  with  the  lapped  pieces 
thereon  will  be  made  to  slide  until  the  slide  35  and 
subsequently  the  support  table  is  rotated  through  a 
seventh  of  a  turn  whereby  a  satellite  with  the 
pieces  to  be  lapped  is  offered  to  the  opening  of  the 
machine  on  the  plane  34  in  lieu  of  the  satellite 
precedingly  withdrawn. 

With  consecutive  operations  all  the  lapped 
pieces  will  be  extracted  and  only  six  satellites  will 
be  present  on  the  support  table  with  the  finished 
pieces  and  only  one  place  will  be  left  void. 

For  measuring  the  thickness  attained  by  each 
piece  which  takes  part  on  the  lot  being  machined, 
a  device  (Fig.  4)  is  provided  which  is  called  com- 
parator  50  adapted  for  measuring  the  distance  be- 
tween  a  point  (pont  A)  of  the  tangential  horizontal 
upper  plane  of  the  piece  and  the  point  (point  B) 
which  lies  (at  the  beginning)  on  the  same  vertical 
but  belongs  to  the  tangential  lower  surface  of  the 
same  piece. 

Such  device  operates  automatically  only  at  the 
final  stay  of  the  working  cycle. 

The  comparator  50  device  (Fig.  2  and  6)  is 
provided  with  an  upper  point  36  and  a  lower  point 
38,  both  being  diamond  points  which  hold  there- 
between,  as  shears,  a  limb  circularly  projecting 
from  each  of  the  rotating  satellites  in  which  limb  at 
least  one  of  the  pieces  to  be  lapped  is  partially 
included.  The  comparator  can  for  instance  be  lo- 
cated  at  the  place  of  one  of  the  studs  or  teeth  14 
with  which  the  outer  periphery  of  each  satellite  is 

engaged. 
It  is  to  be  kept  in  mind  that  while  the  upper 

point  36  (Fig.  4)  can  be  displaced  only  vertically, 
the  lower  point,  because  it  is  hinged  at  a  distance 

5  from  its  point  of  contact  with  the  lower  surface  of 
the  piece  it  can  rotate  about  said  point  thus  for- 
ming  an  angle  with  respect  to  the  straight  line 
which  passes  through  the  upper  point  when  the 
contact  point  gets  lower. 

io  The  comparator  device  verifies  the  lowering  of 
the  piece  and  then  of  its  vertical  dimension  and 
consequently  it  interrupts  the  working  cycle  and  at 
the  same  time  it  sums  successive  rotations,  that  is 
angular  lowerings  and  activates  the  recovering  of 

is  the  plate  wear  device. 
Such  device,  which  allows  the  re-alignment  of 

the  two  comparator  points  is  illustrated  in  Fig.  4,  6, 
7. 

It  comprises  substantially  a  transducer  52 
20  which  transforms  an  electrical  signal  at  the  output 

of  the  comparator  50  into  a  control  for  the  piston 
46  which,  through  a  jack  48  produces  the  rotation 
of  a  screw  45  which  lowers  the  support  assembly 
47,  49  of  comparator  50. 

25  It  has  been  described  as  an  example  a  pre- 
ferred  embodiment  of  the  invention.  However  it  is 
obvious  that  a  number  of  variants  can  be  intro- 
duced  by  those  skilled  in  the  art  without  sorting 
from  the  scope  of  the  present  invention  as  defined 

30  by  the  following  claims. 

Claims 

1.  A  lapping  machine  comprising  a  lower  lapping 
35  plate  (8)  and  an  upper  pressing  plate  (21)  both 

superimposed  concentrical  and  rotated  each 
by  a  motor  so  as  to  rotate  contrariwise  to  one 
another  where  the  pieces  to  be  lapped  are 
subdivided  in  equal  groups,  each  group  being 

40  distributed  within  the  limits  of  a  satellite  (10) 
which  is  fed  into  the  lower  plate,  said  satellites 
(10)  being  distributed  over  the  lower  plate  (8) 
so  as  to  cover  at  least  a  space  equal  to  the 
surface  included  between  the  maximum  circle 

45  and  the  mimimum  circle  of  the  same  lapping 
plate,  each  satellite  (10)  being  provided  with  a 
peripheral  circular  crown  (10a)  engaged  with  a 
crown  of  studs  or  teeth  (14)  stationary  with 
respect  to  said  satellites  and  with  a  crown  of 

50  studs  (12)  located  at  the  inside  of  said  sat- 
ellites  crown  and  driven  by  a  third  motor 
means,  the  pieces  to  be  lapped  being  charging 
and  discharging  along  a  handling  plane  (30)  of 
the  piece-supporting  satellites  (10),  character- 

55  ized  by  the  fact  of  further  including 
at  least  a  comparator  means  (50)  adapted 

for  measuring  the  vertical  dimension  of  a  piece 
to  be  lapped  by  means  of  two  opposed  points 

4 
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(36,38)  between  which  a  circular  limb  projec- 
ting  from  each  satellite  (10)  is  passing  in  suc- 
cession  during  the  lapping  operation,  at  least  a 
piece  to  be  lapped  being  contained  in  said 
limb; 

a  device  (52,  46,  48,  45,  47,  49)  adapted 
for  restoring  the  alignment  of  said  two  points  of 
the  comparator  (50)  for  compensaring  the  wear 
of  the  lower  lapping  plate. 

2.  A  lapping  machine  as  claimed  in  claim  1 
wherein  said  comparator  means  (50)  is  a 
gauge  provided  with  two  points  an  upper  one 
(36)  and  a  lower  one  (38)  with  respect  to  the 
pieces  to  be  lapped  for  measuring  the  vertical 
dimension  of  a  piece  being  lapped,  the  upper 
point  (36)  being  bound  to  follow  a  rectilinear 
path  and  the  lower  point  (38)  being  hinged 
upon  a  spot  which  is  exterior  with  respect  to 
the  lapping  plates  and  at  a  distance  with  re- 
spect  to  the  latter  and  subjected  to  rotate  in  a 
vertical  plane  about  such  spot  or  vice-versa. 

3.  A  lapping  machine  as  claimed  in  claim  1 
wherein  said  toothed  circular  satellites  (10)  are 
all  included  in  a  single  turn  around  the  axis  of 
the  machine. 

4.  A  lapping  machine  as  claimed  in  claim  1  and  3 
wherein  the  ratio  among  the  teeth  of  the  inner 
crown  (12),  the  teeth  of  the  outer  crown  (14)  of 
the  lower  lapping  plate  and  the  teeth  of  the 
satellites  (10)  is  chosen  in  such  a  way  that  the 
measurement  by  the  comparator  (50)  on  a 
piece  is  repeated  after  a  turn  of  a  satellite  (10) 
around  the  axis  of  the  machine  on  a  piece 
which  was  located  on  the  same  satellite  in  a 
diametrically  opposed  position  with  respect  to 
that  position  where  the  measurement  is  ac- 
tuated. 

5.  A  lapping  machine  as  claimed  in  the  preceding 
claims  characterized  by  the  fact  that  the  de- 
vice  for  restoring  the  alignment  between  the 
comparator  points  (36,38)  comprises  a  trans- 
ducer  (52)  whereby  the  outcoming  electric  ver- 
tical  disalignment  signal  of  the  comparator 
points  (36,38)  issuing  from  the  latter  is  trans- 
formed  into  the  pressure  of  a  liquid  which  acts 
on  a  piston  (46)  through  a  pawl  (48)  which 
rotates  a  screw  (45)  for  lowering  the  support 
assembly  (47,49)  of  the  comparator  (50),  so 
that  the  points  are  restored  to  their  vertical 
position  that  is  aligned  and  perpendicular  to 
the  piece. 

6.  A  lapping  machine  as  claimed  in  the  preceding 
claims  wherein  the  handling  plane  (30)  of  the 

piece-supporting  satellites  is  a  circular  plane 
manually  rotatable  where  as  many  places  are 
provided  as  are  the  satellites  (10)  to  be  loaded 
on  the  lapping  machine  plus  one  whereby, 

5  whereever  a  circular  satellite  (10)  with  lapped 
piece  is  to  be  withdrawn  from  the  lower  lap- 
ping  plate  (8)  the  device  is  approached  to  the 
lapping  machine  in  front  of  an  opening  (32) 
provided  at  the  circular  vertical  wall  (6)  by 

io  which  the  machine  lapping  plates  are  guarded 
and  a  satellite  (10)  with  lapped  pieces  is  made 
to  slide  towards  said  one  empty  place  of  the 
handling  plane  (30),  this  being  then  rotated  in 
order  that  a  novel  satellite  with  pieces  to  be 

is  lapped  be  made  to  slide  into  the  place  left  free 
on  the  lower  lapping  plate  by  the  withdrawn 
satellite. 

7.  A  lapping  machine  as  claimed  in  claim  2 
20  wherein  said  satellites  (10)  project  all  around 

said  lapping  plate  (21  ,8)  in  a  measure  which  is 
sufficient  for  obtaining  that  said  pieces  being 
lapped  can  become  inserted  in  succession, 
when  the  machine  is  rotating,  between  said 

25  two  comparator  points  (36,38)  least  for  a  por- 
tion  of  said  piece. 

8.  A  lapping  machine  as  claimed  in  claim  6  which 
machine  includes  also  a  supporting  plane  (34) 

30  having  a  lateral  flat  slide  (35)  interposed  be- 
tween  the  lower  lapping  plate  (8)  and  the  sat- 
ellite  loading  plane  (30),  at  the  opening  (32)  of 
a  circular  wall  (6)  arranged  as  a  protection  of 
the  lapping  machine. 

35 
Patentanspruche 

1.  Lapp-Maschine  mit  einer  unteren  Lappplatte 
(8)  und  einer  oberen  Anpressplatte  (21),  die 

40  konzentrisch  ubereinander  angeordnet  und  je- 
weils  durch  ein  Antriebsorgan  bzw.  einen  Mo- 
tor  so  antreibbar  sind,  da/S  sie  in  Bezug  zuein- 
ander  entgegengesetzt  rotieren,  bei  der  die  zu 
lappenden  Artikel  in  gleiche  Gruppen  aufgeteilt 

45  sind,  von  denen  jede  innerhalb  der  Grenzen 
einer  in  die  untere  Platte  fuhrbare  Trabanten- 
platte  bzw.  eines  Satelliten  (10)  verteilt  und  die 
Satelliten  (10)  so  uber  der  unteren  Platte  (8) 
verteilt  sind,  da/S  mindestens  ein  Raum  be- 

50  deckt  ist,  der  der  Oberflache  zwischen  dem 
maximalen  und  minimalen  Kreis  der  gleichen 
Lappplatte  entspricht,  und  bei  der  jeder  Satellit 
(10)  mit  einer  peripheren,  kreisformigen  Erho- 
hung  (10a)  bzw.  Kranz  von  Erhohungen  und 

55  Vertiefungen  versehen  ist,  die  bzw.  der  an 
einer  Erhohung  bzw.  einem  ebensolchen  Kranz 
von  Stutzen  oder  Zahnen  (14)  in  Bezug  zu  den 
Satelliten  stationar  angreift  und  an  einer  Erho- 

5 



9 EP  0  241  433  B1 10 

hung  bzw.  einem  Kranz  von  Stutzen  (12)  an- 
greift,  welche  sich  an  der  Innenseite  der  Satel- 
litenerhohung  bzw.  -Kranzes  befindet  und 
durch  ein  drittes  Antriebsorgan  antreibbar  ist, 
und  bei  der  die  zu  lappenden  Artikel  langs 
einer  Bedienungsebene  (30)  des 
Artikelabstutz-Satelliten  (10)  zu-  und  abfuhrbar 
sind,  gekennzeichnet  durch  mindestens  ei- 
nen  Komparator  (50)  zum  Abfuhlen  bzw.  Mes- 
sen  der  Vertikaldimension  (Dicke)  eines  zu  lap- 
penden  Artikels  mit  Hilfe  zweier  entgegenge- 
setzter  Punkte  (36,  38),  zwischen  denen  beim 
Lappen  ein  kreisformiges,  von  jedem  Satelliten 
(10)  abstehendes  Organ  wahrend  des  Lappens 
in  Aufeinanderfolge  bzw.  Sukzession  vorbeitritt, 
wobei  mindestens  ein  zu  lappender  Artikel  in 
dem  Organ  aufgenommen  ist,  und  eine  Aus- 
richteinrichtung  (52,  46,  48,  45,  47,  49)  die 
Ausrichtung  der  zwei  Punkte  des  Komparators 
(50)  zur  Kompensation  der  Abnutzung  der  un- 
teren  Lappplatte  wiederherstellt. 

2.  Lapp-Maschine  nach  Anspruch  1,  bei  der  der 
Komparator  (50)  ein  Kaliber  ist,  der  mit  zwei 
Punkten,  in  Bezug  zu  dem  zu  lappenden  Arti- 
kel  einem  oberen  Punkt  (36)  und  einem  unter- 
en  Punkt  (38),  versehen  ist  zum  Abfuhlen  bzw. 
Messen  der  Vertikaldimension  eines  zu  lap- 
penden  Artikel,  bei  der  der  obere  Punkt  (36)  so 
abgegrenzt  ist,  da/S  er  einem  gradlinigen  Weg 
folgt,  und  bei  der  der  untere  Punkt  (38)  an 
einer  Stelle  angelenkt  ist,  die  sich  in  Bezug  zu 
den  Lappplatten  au/Serhalb  im  Abstand  von 
diesen  befindet  und  in  einer  Vertikalebene  urn 
eine  solche  Stelle,  oder  umgekehrt,  drehbar 
ist. 

3.  Lapp-Maschine  nach  Anspruch  1,  bei  der 
samtlich  gezahnten,  kreisformigen  Satelliten 
(10)  in  einer  Schleife  bzw.  einem  Kreis  rings 
urn  die  Maschinenachse  angeordnet  sind. 

4.  Lapp-Maschine  nach  Anspruch  1  und  3,  bei 
der  das  Verhaltnis  zwischen  den  Zahnen  des 
inneren  Kranzes  (12),  den  Zahnen  des  au/Seren 
Kranzes  (14)  der  unteren  Lappplatte  und  den 
Zahnen  der  Satelliten  (10)  derart  gewahlt  ist, 
da/S  das  Abfuhlen  bzw.  Messen  durch  den 
Komparator  (50)  an  einem  Artikel  nach  einer 
Umdrehung  eines  Satelliten  (10)  urn  die  Ma- 
schinenachse  an  einem  Artikel  wiederholbar 
ist,  der  sich  auf  dem  gleichen  Satelliten  in 
einer  diametral  entgegengesetzten  Position  (in 
Bezug  zu  der  Position,  bei  der  das  Abfuhlen 
bzw.  das  Messen  stattfindet)  befindet. 

5.  Lapp-Maschine  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet, 

da/S  die  Ausrichteinrichtung  zwischen  den 
Komparatorpunkten  (36,  38)  einen  Transducer 
(52)  bzw.  Wandler  aufweist  und  das  elektrische 
Ausgangssignal  fur  die  vertikale  Abweichung 

5  der  Komparatorpunkte  (36,  38),  welche  von 
dort  abgegeben  wird,  in  den  Druck  einer  Flus- 
sigkeit  transformiert  wird,  welche  auf  einen 
Kolben  (46)  durch  einen  Sperrhebel  (48)  ein- 
wirkt,  der  eine  Schraube  (45)  zum  Absenken 

io  der  Stutzeinrichtung  (47,  49)  des  Komparators 
(50)  derart  rotierend  antreibt,  da/S  die  Punkte  in 
ihre  Vertikalposition,  d.h.  in  Ausrichtung  und 
rechtwinklig  zu  dem  Artikel,  zuruckgestellt  wer- 
den. 

15 
6.  Lapp-Maschine  nach  einem  der  vorhergehen- 

den  Anspruche,  bei  der  die  Bedienungsebene 
(30)  der  Artikelabstutzsatelliten  eine  kreisformi- 
ge  Ebene  ist,  welche  manuell  gedreht  werden 

20  kann,  so  da/S  soviele  Stellen  wie  auf  der  Lapp- 
Maschine  zu  beladende  Satelliten  (10)  zuzug- 
lich  einer  weiteren  Stelle  derart  vorgesehen 
sind,  da/S  immer  dann,  wenn  ein  kreisformiger 
Satellit  (10)  mit  einem  gelappten  Artikel  von 

25  der  unteren  Lappplatte  (8)  der  Einrichtung  ab- 
genommen  ist,  die  Einrichtung  an  die  Lapp- 
Maschine  vor  einer  Offnung  (32)  heranfuhrbar 
ist,  welche  sich  an  der  kreisformigen  Vertikal- 
wand  (6)  befindet,  wodurch  die  Maschinen- 

30  lappplatten  geschutzt  werden  und  ein  Satellit 
(10)  mit  den  gelappten  Artikeln  dazu  gebracht 
wird,  in  Richtung  zu  einer  leeren  Stelle  der 
Behandlungsebene  (30)  zu  rutschen,  die  dar- 
aufhin  rotierend  antreibbar  ist,  damit  ein  neuer 

35  Satellit  mit  zu  lappenden  Artikeln  veranla/St 
wird,  an  die  vom  zuruckgezogenen  Satelliten 
freigewordene  Stelle  auf  der  unteren  Lappplat- 
te  zu  rutschen. 

40  7.  Lapp-Maschine  nach  Anspruch  2,  bei  der  alle 
Satelliten  (10)  rings  uber  die  Lappplatte  (21,  8) 
in  einem  solchen  Mali  vorstehen,  das  aus- 
reicht,  da/S  die  zu  lappenden  Artikel  beim  Ro- 
tieren  der  Maschine  aufeinanderfolgend  zwi- 

45  schen  zwei  Komparatorpunkten  (36,  38),  min- 
destens  fur  einen  Teil  des  Artikels,  einsetzbar 
sind. 

8.  Lapp-Maschine  nach  Anspruch  6,  die  auch 
50  eine  Stutzplatte  (34)  mit  einer  seitlichen,  fla- 

chen  Gleitbahn  (35)  aufweist,  welche  zwischen 
die  untere  Lappplatte  (8)  und  die  Satellitenbe- 
dienungsebene  (30)  an  der  Offnung  (32)  der 
als  Maschinenschutz  angeordneten  kreisformi- 

55  gen  Wand  (6)  eingesetzt  ist. 

Revendications 

6 
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Machine  de  rodage  comprenant  un  plateau  in- 
ferieur  (8)  et  un  plateau  superieur  de  pression 
(21)  superposes  de  maniere  concentrique  I'un 
par  rapport  a  I'autre  et  entraTnes  chacun  en 
rotation  au  moyen  de  moteurs  de  maniere  5 
qu'ils  tournent  en  sens  contraire,  les  pieces  a 
roder  etant  subdivisees  en  groupes  egaux, 
chacun  d'eux  etant  disposes  entre  les  limites 
d'un  satellite  (10)  qui  est  loge  sur  le  plateau 
inferieur,  lesdits  satellites  (10)  etant  repartis  10 
sur  le  plateau  inferieur  de  maniere  a  recouvrir 
au  moins  un  espace  egal  a  la  surface  limitee 
par  la  circonference  maximale  et  la  circonfe- 
rence  minimale  de  ce  plateau,  chaque  satellite 
(10)  etant  pourvu  d'une  couronne  circulaire  pe-  is 
ripherique  10a  en  prise  avec  une  couronne  de 
goujons  ou  dents  (14)  fixe  par  rapport  auxdits 
satellites,  tandis  qu'une  couronne  de  goujon 
(12)  situee  a  I'interieur  de  ladite  couronne  de 
satellites  est  entraTnee  par  un  troisieme  mo-  20 
teur,  les  pieces  a  roder  etant  alimentees  et 
expulsees  le  long  d'un  plan  de  manutention 
(30)  de  I'organe  supportant  les  satellites  (10), 
caracterisee  en  ce  qu'elle  comporte  en  outre  : 

au  moins  des  moyens  comparateurs  (50)  25 
propre  a  mesurer  la  dimension  verticale  d'une 
piece  a  roder  au  moyen  de  deux  touches 
opposees  (36-38)  entre  lesquelles  passent  suc- 
cessivement  des  bras  circulaires  s'etendant  a 
partir  de  chaque  satellite  (10)  pendant  I'opera-  30 
tion  de  rodage,  ce  bras  contenant  une  piece  a 
roder  ; 

un  dispositif  (52,  46,  48,  45,  47,  49)  propre 
a  retablir  I'alignement  des  deux  touches  du 
comparateur  (50)  en  vue  de  compenser  I'usure  35 
du  plateau  inferieur. 

Machine  suivant  la  revendication  1,  caracteri- 
see  en  ce  que  le  comparateur  (50)  est  une 
jauge  pourvue  de  deux  touches  I'une  superieu-  40 
re  (36)  et  I'autre  inferieure  (38)  par  rapport  aux 
pieces  a  roder  et  destinee  a  mesurer  la  cote 
verticale  d'une  piece  a  roder,  la  touche  supe- 
rieure  (36)  etant  arrondie  pour  suivre  un  trajet 
rectiligne,  tandis  que  la  touche  inferieure  (38)  45 
est  articulee  autour  d'un  point  qui  est  exterieur 
aux  plateaux  de  rodage  a  une  certaine  distan- 
ce  par  rapport  a  ces  derniers,  cette  touche 
pouvant  tourner  dans  un  plan  vertical  autour 
dudit  point  ou  vice  et  versa.  so 

Machine  de  rodage  suivant  la  revendication  1, 
caracterisee  en  ce  que  les  satellites  circulaires 
dentes  (10)  sont  tous  compris  dans  une  simple 
rangee  circulaire  autour  de  I'axe  geometrique  55 
de  la  machine. 

Machine  de  rodage  suivant  I'une  quelconque 

des  revendications  1  et  3,  caracterisee  en  ce 
que  le  rapport  suivant  lequel  les  dents  de  la 
couronne  interieure  (12),  les  dents  de  la  cou- 
ronne  exterieure  (14)  du  plateau  inferieur  et  les 
dents  des  satellites  (10)  est  choisi  de  telle 
maniere  que  la  mesure  par  le  comparateur  (50) 
sur  une  piece  est  repetee  apres  un  tour  d'un 
satellite  (10)  autour  de  I'axe  geometrique  de  la 
machine  sur  une  piece  qui  est  situee  sur  le 
meme  satellite  mais  dans  une  position  diame- 
tralement  opposee  par  rapport  a  la  position 
dans  laquelle  la  mesure  est  effectuee. 

5.  Machine  de  rodage  suivant  I'une  quelconque 
des  revendications  precedentes,  caracterisee 
en  ce  que  le  dispositif  pour  retablir  I'aligne- 
ment  entre  les  touches  (36,  38)  du  compara- 
teur  comprennent  un  transducteur  (52)  afin  que 
le  signal  de  decalage  vertical  de  sortie  des 
touches  (36,  38)  du  comparateur,  issu  de  ces 
dernieres  soit  transforme  en  une  pression  de 
liquide  qui  agit  sur  un  piston  (46)  par  I'interme- 
diaire  d'un  cliquet  (48)  entraTnant  la  rotation 
d'une  vis  (45)  propre  a  abaisser  I'ensemble 
support  (47-49)  du  comparateur  (50)  de  manie- 
re  que  les  touches  soient  ramenees  a  leur 
position  verticale  qui  est  alignee  et  perpendi- 
culaire  a  la  piece. 

6.  Machine  de  rodage  suivant  I'une  quelconque 
des  revendications  precedentes,  caracterisee 
en  ce  que  le  plan  de  manutention  (30)  de  la 
piece  supportant  les  satellites  est  un  plateau 
circulaire  tournant  manuellement  et  qui  est 
pourvu  d'autant  d'emplacements  qu'il  y  a  de 
satellites  (10)  a  charger  sur  la  machine  de 
rodage  plus  un  de  maniere  que  quel  que  soit 
le  satellite  circulaire  (10)  avec  sa  piece  rodee 
qui  doit  etre  extrait  du  plateau  inferieur  (8),  le 
dispositif  est  approche  de  la  machine  de  roda- 
ge  en  face  d'une  ouverture  (32)  menagee  dans 
une  cloison  verticale  circulaire  (6)  qui  protege 
les  plateaux  de  la  machine,  tandis  qu'on  fait 
glisser  un  satellite  (10)  avec  les  pieces  rodees 
en  direction  de  I'emplacement  disponible  du 
plan  de  manutention  (30)  qu'on  fait  ensuite 
tourner  afin  qu'un  nouveau  satellite  avec  les 
pieces  a  roder  soit  introduit  dans  I'emplace- 
ment  laisse  libre  dans  le  plateau  inferieur  par 
le  satellite  retire. 

7.  Machine  de  rodage  suivant  la  revendication  2, 
caracterisee  en  ce  que  le  satellite  (10)  se 
projette  tout  autour  des  plateaux  (21,  8)  dans 
une  mesure  suffisante  pour  obtenir  que  les 
pieces  a  roder  puissent  etre  introduites  les 
unes  apres  les  autres  lorsque  la  machine  tour- 
ne,  entre  les  deux  touches  (36,  38)  du  compa- 
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rateur  pour  au  moins  une  partie  desdites  pie- 
ces. 

8.  Machine  de  rodage  suivant  la  revendication  6, 
caracterise  en  ce  qu'elle  comporte  aussi  une  5 
plaque  support  (34)  comportant  une  glissiere 
plate  laterale  (35)  disposee  entre  le  plateau 
inferieur  (8)  et  le  plan  de  manutention  (30)  des 
satellites  au  niveau  de  I'ouverture  (32)  de  la 
cloison  circulaire  (6)  protegeant  la  machine  de  10 
rodage. 
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