
J  
~ "   '  MM  II  II  II  Ml  II  I  MM  II  Ml  II  I  II 
European  Patent  Office  *\r\  a  n 4  
_„.  ©  Publication  number:  0  2 8 4   3 8 7   B 1  
Office  europeen  des  brevets 

E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  22.07.92  ©  Int.  CI.5:  G1  1  B  7 / 2 6  

©  Application  number:  88302604.9 

@  Date  of  filing:  24.03.88 

(§v  Master  disk. 

00 

IV 
00 
CO 

00 
CM 

@  Priority:  24.03.87  JP  69478/87 

@  Date  of  publication  of  application: 
28.09.88  Bulletin  88/39 

©  Publication  of  the  grant  of  the  patent: 
22.07.92  Bulletin  92/30 

©  Designated  Contracting  States: 
DE  FR  GB  NL 

©  References  cited: 
EP-A-  0  070  514 

PATENT  ABSTRACTS  OF  JAPAN  vol.  10,  no. 
26  (P-425)(2083)  31  January  1986,  &  JP-A-60 
177452 

COMPUTER  TECHNOLOGY  REVIEW,  vol.  4, 
no.  3,  01  July  1984,  LOS  ANGELES  US  pages 
95  -  101;  r  e  young:  "alignment  disks  ensure 
record  Interchange  for  flexible  disks  drives" 

(73)  Proprietor:  MITSUBISHI  DENKI  KABUSHIKI 
KAISHA 
2-2-3,  Marunouchl 
Chlyoda-ku  Tokyo(JP) 

@  Inventor:  Kojl,  Shlndo  Itaml  Selsakusho 
Mitsubishi  Denkl  K.K.  1-1,  Honmachl 
8-chome 
Tsukaguchl  Amagasakl-Shl  Hyogo-Ken(JP) 
Inventor:  Masaru,  Tsuchlhashl  Itaml 
Selsakusho 
Mitsubishi  Denkl  K.K.  1-1,  Honmachl 
8-chome 
Tsukaguchl  Amagasakl-Shl  Hyogo-Ken(JP) 

©  Representative:  Charlton,  Peter  John  et  al 
Elklngton  and  Fife  Prospect  House  8  Pem- 
broke  Road 
Sevenoaks,  Kent  TN13  1XR(GB) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 
may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 



EP  0  284  387  B1 

Description 

The  present  invention  relates  to  a  master  disk  used  as  a  matrix  for  manufacturing  a  stamper  by 
transferring,  which  is  used  for  reproducing  an  optical  disk  made  of  for  example  a  resin. 

5  Fig.  1  is  a  process  chart  showing  the  conventional  manufacturing  process  of  the  conventional  optical 
disk; 
Fig.  2  is  a  plan  view  showing  the  conventional  master  disk  manufactured  by  the  manufacturing  process 
shown  in  Fig.  1  ;  and 
Fig.  3  is  a  plan  view  showing  the  conventional  stamper  made  of  a  metal  manufactured  by  transferring  the 

io  master  disk  shown  in  Fig.  2  by  electroforming. 
Referring  now  to  Fig.  2,  reference  numeral  1  designates  a  master  disk  formed  by  recording  the 

information  which  has  been  previously  compiled  by  the  laser  cutting,  on  an  original  resist  plate  formed  by 
applying  a  photoresist  on  a  surface  of  a  polished  glass  plate.  The  master  disk  1  is  provided  with  a  recording 
track  periphery  2,  on  which  the  informations  are  recorded,  and  a  recording  track  inside  circumference  3,  on 

75  which  the  informations  are  recorded  likewise,  formed  concentrically. 
In  addition,  referring  to  Fig.  3,  reference  numeral  11  designates  a  metallic  stamper  obtained  by 

transferring  a  pattern  of  the  master  disk  1  by  electroforming  with  the  master  disk  1  as  the  matrix  and 
cutting.  The  stamper  11  is  provided  with  a  transfer  recording  track  periphery  12,  on  which  the  recording 
track  periphery  2  is  recorded,  and  a  transfer  recording  track  inside  circumference  13,  on  which  the 

20  recording  track  inside  circumference  3  is  recorded.  In  addition,  reference  numeral  14  designates  a  center 
hole  formed  in  a  central  portion  of  the  stamper  1  1  . 

The  manufacturing  process  of  the  master  disk  1  ,  the  stamper  1  1  and  the  optical  disk  is  described  below 
with  reference  to  Fig.  1. 

At  first,  the  glass  plate  is  machined  to  form  a  disk  having  an  appointed  diameter  and  a  center  is 
25  positioned  and  then  the  surface  is  polished  followed  by  washing  and  drying.  And,  the  photoresist  serving  as 

a  recording  film  is  applied  on  this  surface  and  then  the  applied  photoresist  is  subjected  to  a  heat  treatment 
to  prepare  the  original  resist  plate. 

The  prepared  original  resist  plate  is  inspected  for  defects  in  the  recording  film  and  film  thickness  and 
the  original  resist  plate,  which  passed  the  inspection,  is  placed  on  a  turntable  so  that  a  center  of  the  original 

30  resist  plate  may  coincide  with  a  center  of  the  turntable.  Subsequently,  the  original  resist  plate  is  subjected 
to  an  exposure  to  a  laser  beam  modulated  in  correspondence  to  the  information  signal,  which  has  been 
previously  compiled,  that  is,  a  laser  cutting  with  rotating.  Then,  the  development  and  etching  are  carried  out 
to  form  the  master  disk  1  on  which  a  pattern  of  the  information  signal  is  sensible  with  exposed  portions  and 
non-exposed  portions  as  an  uneven  relief.  Accordingly,  the  center  of  the  recording  track  periphery  2  and 

35  that  of  the  recording  track  inside  circumference  3  of  the  master  disk  1  coincide  with  a  rotation  center  of  the 
master  disk  1  and  a  spiral  recording  track  is  formed  between  the  recording  track  periphery  2  and  the 
recording  track  inside  circumference  3  with  the  rotation  center  of  the  master  disk  1  as  a  fixed  point. 

Subsequently,  this  master  disk  1  as  the  matrix  is  made  electrically  conductive  on  the  surface  thereof 
and  then  nickel  is  elecroformed  on  the  surface  of  the  master  disk  1  to  prepare  the  metallic  original  plate  on 

40  which  the  pattern  of  the  master  disk  1  has  been  transferred.  Then,  in  order  to  obtain  the  stamper  meeting  a 
metallic  mold  of  an  injection  molding  machine  from  this  original  metallic  plate,  the  center  hole  14  is  formed 
and  a  periphery  of  the  center  hole  14  is  subjected  to  a  cutting  process.  The  formation  of  this  center  hole  14 
and  the  cutting  process  of  the  periphery  of  the  center  hole  14  are  carried  out  by  punching  using  a  press, 
shearing,  cutting  by  the  use  of  a  laser,  or  cutting  out  by  the  use  of  a  lathe,  but  it  is  required  that  the  center 

45  hole  14  is  concentric  with  the  rotation  center  of  the  master  disk  1  in  accordance  with  the  center  of  the 
recording  track  transferred  from  the  master  disk  1.  Accordingly,  the  center  hole  14  is  formed  in  high 
accuracy  so  that  the  center  of  the  center  hole  14  may  coincide  with  the  center  of  for  example  the  recording 
track  periphery  12  transferred  from  the  master  disk  1  and  an  eccentricity  between  the  center  of  the  formed 
center  hole  14  and  the  center  of  the  recording  track  transferred  from  the  master  disk  1  is  strictly  controlled. 

50  The  stamper  11,  which  has  been  finished  through  the  above  described  manufacturing  process  and 
passed  an  inspection,  is  placed  in  a  metallic  mold  of  the  injection  molding  machine  to  mold  a  resin.  Thus, 
the  optical  disk  made  of  resin  having  the  quite  same  pattern  as  the  pattern  of  the  master  disk  1  transferred 
on  the  stamper  11  is  reproduced. 

With  the  above  described  master  disk  1,  since  it  is  required  that  the  center  of  the  center  hole  14  and 
55  that  of  the  recording  track  are  concentric  to  each  other  when  the  center  hole  14  of  the  stamper  11  is 

formed,  the  highly  accurate  cutting  process,  in  which  the  center  of  the  center  hole  14  coincides  with  for 
example  the  center  of  the  recording  track  periphery  12,  must  be  carried  out,  that  is,  an  advanced  skill  is 
required.  In  addition,  a  precise  operation  must  be  carried  out  for  a  long  time  using  a  precision  length 
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measuring  machine  when  a  tolerance  of  diameter  of  the  center  hole  14,  the  eccentricity  between  the  center 
of  the  center  hole  14  and  for  example  the  center  of  the  recording  track  periphery  12  and  the  like  of  the 
stamper  1  1  ,  which  finished  the  formation  of  the  center  hole  and  the  cutting  process  of  the  periphery,  are 
measured.  In  addition,  problems  have  occurred  in  that  individual  variations  are  to  be  included  in  the 

5  judgement  of  the  periphery  of  the  cut  stamper  11  and  the  edge  portion  of  the  center  hole  14  in  addition  to 
the  above  described  problems. 

The  present  invention  has  been  achieved  for  solving  the  above  described  problems. 
A  first  object  of  this  invention  is  to  provide  a  master  disk  capable  of  easily  forming  a  center  hole  of  a 

stamper  so  as  to  be  concentric  with  guide  tracks  by  forming  an  appointed  number  of  calibration  tracks  at 
io  appointed  pitch  in  a  symmetrical  relation  relative  to  the  center  of  the  guide  tracks  in  the  area  including  a 

position  corresponding  to  an  edge  portion  of  the  center  hole. 
A  second  object  of  this  invention  is  to  provide  a  master  disk  capable  of  easily  measuring  an  eccentricity 

between  the  center  of  the  center  hole  and  the  center  of  the  guide  tracks  by  selecting  the  calibration  track  as 
a  graduation  on  axes  meeting  at  right  angles  to  each  other. 

is  A  third  object  of  this  invention  is  to  provide  a  master  disk  capable  of  reading  a  number  of  graduations 
by  enlarging  a  size  of  display  every  an  appointed  number  of  graduations  on  the  axes  meeting  at  right 
angles  to  each  other. 

A  fourth  object  of  this  invention  is  to  provide  a  master  disk  capable  of  measuring  the  eccentricity  of  the 
center  hole  by  selecting  graduations  on  two  sets  or  more  of  axes  meeting  at  right  angles  to  each  other 

20  shifted  by  an  appointed  angle  with  the  same  one  zero  point  as  the  calibration  tracks. 
A  fifth  object  of  this  invention  is  to  provide  a  master  disk  capable  of  easily  forming  a  center  hole  in  a 

concentrical  relation  with  the  guide  tracks  by  selecting  concentrical  graduations  as  the  calibration  tracks. 
A  sixth  object  of  this  invention  is  to  provide  a  master  disk  capable  of  forming  the  center  hole  having  a 

diameter  within  an  allowable  range  by  selecting  the  concentric  graduations  as  the  calibration  track, 
25  coinciding  the  outermost  circumferential  graduation  of  the  concentric  graduations  with  the  allowable  upper 

limit  of  the  center  hole  and  coinciding  the  innermost  graduation  of  the  concentric  graduations  with  the 
allowable  lower  limit  of  the  center  hole. 

According  to  the  invention  there  is  provided  a  master  disk,  provided  with  guide  tracks,  used  as  a  matrix 
of  a  stamper  having  a  center  hole  whose  center  is  the  position  corresponding  to  the  center  of  said  guide 

30  tracks,  characterized  in  that  an  appointed  number  of  calibration  tracks  are  formed  at  an  appointed  pitch 
symmetrically  relative  to  a  center  of  said  guide  tracks  in  the  area  including  a  position  corresponding  to  an 
edge  portion  of  said  center  hole. 

The  invention  will  be  more  fully  apparent  from  the  following  detailed  description  with  accompanying 
drawings,  wherein: 

35  Fig.  4  is  a  plan  view  showing  one  preferred  embodiment  of  a  master  disk  according  to  the  present 
invention; 
Figs.  5,  6,  7,  8,  9  are  an  enlarged  plan  view  showing  the  main  ingredients  of  the  preferred  embodiment 
shown  in  Fig.  4; 
Figs.  10,  11  are  a  plan  view  showing  the  main  ingredients  of  another  preferred  embodiment  according  to 

40  the  present  invention;  and 
Fig.  12  is  a  plan  view  showing  still  another  preferred  embodiment  according  to  the  present  invention. 
Fig.  4  is  a  plan  view  showing  one  preferred  embodiment  of  a  master  disk  according  to  the  present 

invention  and  Figs.  5  to  9  are  enlarged  plan  views  showing  the  main  ingredients  of  the  master  disk  shown  in 
Fig.  1.  Referring  to  Figs.  4  to  9,  reference  numeral  1  designates  a  master  disk,  reference  numeral  2 

45  designating  a  recording  track  periphery,  on  which  the  previously  compiled  informations  are  recorded,  of  the 
master  disk  1  ,  reference  numerals  3  designating  a  recording  track  inside  circumference  of  the  master  disk 
1  ,  on  which  the  previously  compile  informations  are  recorded  of  the  master  disk  1  ,  and  reference  numeral  4 
designating  a  center  hole-corresponding  line  to  the  center  hole  (not  shown)  of  the  stamper  (not  shown) 
prepared  by  transferring  the  master  disk  1  as  the  matrix. 

50  The  master  disk  1  according  to  the  present  invention  is  characterized  in  that  the  calibration  track  5, 
which  becomes  an  index  when  the  center  hole  of  the  stamper  is  formed,  is  formed  on  the  master  disk  1. 
The  calibration  track  5  is  an  appointed  number  of  graduations  (in  this  preferred  embodiment  every  31 
graduations  in  four  directions)  disposed  at  regular  intervals  on  the  axes  meeting  at  right  angles  to  each 
other  with  the  center  of  the  recording  track  periphery  2  as  the  zero  point  and  said  center  hole- 

55  corresponding  line  therebetween,  and  these  graduations  are  recorded  on  the  master  disk  1  together  with  the 
previously  compiled  informations. 

The  master  disk  1  ,  which  has  been  constructed  in  such  a  manner,  is  prepared  through  the  manufactur- 
ing  process  shown  in  Fig.  1  in  the  same  manner  as  the  conventional  master  disk  1.  The  original  regist  plate 
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is  subjected  to  the  laser  cutting  by  a  laser  beam  modulated  corresponding  to  a  signal  of  the  previously 
compiled  informations  and  a  signal  of  the  calibration  track  5  and  then  developed  to  obtain  the  master  disk  1 
containing  the  sensible  signal  of  the  informations  and  that  of  the  calibration  track  5. 

The  master  disk  1  ,  which  has  been  obtained  in  such  a  manner,  is  used  as  the  matrix  to  prepare  the 
5  original  metallic  plate,  on  which  the  pattern  of  the  master  disk  1  has  been  transferred,  and  then,  in  order  to 

make  the  original  metallic  plate  into  the  stamper  meeting  the  metallic  mold  of  the  injection  molding 
machine,  the  center  hole  is  formed  and  the  periphery  of  the  center  hole  is  cut.  At  this  time,  the  center  hole 
is  opened  so  as  to  be  concentric  with  for  example  the  recording  track  periphery  which  is  the  guide  track 
concentric  with  the  rotation  center  of  the  master  disk  1  . 

io  A  correspondence  of  the  center  hole,  which  is  formed  in  such  a  manner,  to  the  master  disk  1  is  shown 
in  Figs.  5  to  9.  Referring  to  Figs.  5  to  9,  a  circle  represented  by  a  dotted  chain  line  shows  the  center  hole- 
corresponding  line  4  corresponding  to  the  center  hole  opened  in  the  stamper.  Figs.  5  to  7  show  the  case 
wherein  the  center  hole  is  concentric  with  the  recording  track  periphery  and  has  different  diameters 
depending  upon  the  figures  while  Figs.  8,  9  show  the  case  wherein  the  center  hole  is  eccentric  from  the 

is  center  of  the  recording  track  periphery  and  has  different  diameters  depending  upon  the  figures. 
Fig.  5  shows  an  example  in  which  the  center  hole  having  an  appointed  diameter  is  opened  at  an 

appointed  position.  In  this  case,  the  center  hole-corresponding  line  4  is  concentric  with  the  calibration  track 
5  and  15  graduations  are  observed  on  the  stamper  in  the  direction  of  axis  of  ordinate  and  the  direction  of 
axis  of  abscissa,  respectively. 

20  Fig.  6  shows  an  example  in  which  the  center  hole-corresponding  line  4  is  concentric  with  the  calibration 
track  5  and  20  graduations  are  observed  on  the  stamper  in  the  direction  of  axis  of  ordinate  and  the  direction 
of  axis  of  abscissa,  respectively.  In  this  case,  the  center  hole  is  formed  so  as  to  be  smaller  than  the 
appointed  diameter  by  10  graduations  and  concentric  with  the  calibration  track  5  (the  recording  track 
periphery  3). 

25  Fig.  7  shows  an  example  in  which  the  central  hole-corresponding  line  4  is  concentric  with  the  calibration 
track  5  and  10  graduations  are  observed  on  the  stamper  in  the  direction  of  axis  of  ordinate  and  the  direction 
of  axis  of  abscissa,  respectively.  In  this  case,  the  center  hole  is  formed  so  as  to  be  larger  than  the 
appointed  diameter  by  10  graduations  and  concentric  with  the  calibration  track  5  (the  recording  track 
periphery  3). 

30  Fig.  8  shows  an  example  in  which  the  center  hole-corresponding  line  4  is  eccentric  from  the  center  of 
the  calibration  track  5  and  28  graduations  and  14  graduations  are  observed  on  the  stamper  in  the  direction 
of  axis  of  ordinate  and  14  graduations  and  28  graduations  are  observed  on  the  stamper  in  the  direction  of 
axis  of  abscissa.  In  this  case,  the  center  hole  is  formed  so  as  to  be  smaller  than  the  appointed  diameter  by 
10  graduations  and  eccentric  from  the  calibration  track  5  (the  recording  track  periphery  3)  by  about  10 

35  graduations.  In  addition,  this  eccentric  quantity  of  10  graduations  is  calculated  by  the  following  formula  (1): 

J i   ( 2 8 - 1 4 ) / 2   t  +  [ < 2 8 - 1 4 ) / 2 ] *  

40 10 ( 1 )  

In  addition,  Fig.  9  shows  an  example  in  which  the  center  hole-corresponding  line  4  is  eccentric  from  the 
center  of  the  calibration  track  5  and  18  graduations  and  4  graduations  are  observed  on  the  stamper  in  the 

45  direction  of  axis  of  ordinate  and  4  graduations  and  18  graduations  are  observed  on  the  stamper  in  the 
direction  of  axis  of  abscissa.  In  this  case,  the  center  hole  is  formed  so  as  to  be  larger  than  the  appointed 
diameter  by  about  10  graduations  and  cut  so  as  to  be  eccentric  from  the  center  of  the  calibration  track  5 
(the  recording  track  periphery  3).  In  addition,  this  eccentric  quantity  of  10  graduations  is  calculated  by  the 
following  formula  (2): 

50 

J  [ ( 1 8 - 4 ) / 2 ] 1   + [ ( 4 - 1 8 ) / 2 ] 2  

=  10  - - - ( 2 )  
55 

Thus,  the  tolerance  of  diameter  of  the  center  hole  of  the  stamper  and  the  eccentricity  between  the 
center  of  the  center  hole  and  the  guide  track  (for  example  the  recording  track  periphery  3)  can  be  easily 
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measured  by  reading  the  number  of  graduation  in  the  calibration  track  5  of  the  stamper. 
Fig.  10  shows  another  preferred  embodiment  of  the  case  in  which  the  calibration  track  5  is  disposed  on 

axes  meeting  at  right  angles  with  each  other  with  the  center  of  the  recording  track  periphery  3  as  the  zero 
point  in  the  same  manner  as  in  the  preferred  embodiment  shown  in  Fig.  3.  In  this  preferred  embodiment, 

5  the  display  of  the  graduations  disposed  on  axes  meeting  at  right  angles  with  each  other  is  large-sized  every 
5  graduations.  In  this  preferred  embodiment,  the  graduations  are  easy  to  be  read  in  comparison  with  the 
above  described  preferred  embodiment. 

In  every  one  of  the  above  described  preferred  embodiments,  the  calibration  track  5  is  adapted  to  be 
disposed  on  the  axes  meeting  at  right  angles  with  each  other  with  the  center  of  the  recording  track 

io  periphery  3  as  the  zero  point  and  the  center  hole  corresponding  line  4  put  therebetween,  but  the  calibration 
track  5  may  be  adapted  to  be  disposed  on  two  sets  of  axes  meeting  at  right  angles  with  each  other  with  the 
same  zero  point  and  shifted  by  an  appointed  angle.  In  this  preferred  embodiment,  the  circularity  of  the 
center  hole  can  be  measured.  In  addition,  Fig.  11  shows  the  case  in  which  two  sets  of  axes  meeting  at  right 
angles  with  each  other  are  used  but  a  construction,  in  which  three  or  more  sets  of  axes  meeting  at  right 

is  angles  with  each  other  are  graduated,  may  be  adopted. 
Fig.  12  is  a  plan  view  showing  another  preferred  embodiment  of  the  calibration  track  5  formed  in  the 

master  disk  1  in  which  the  calibration  track  5  is  two  concentric  graduations  with  the  center  hole- 
corresponding  line  4,  which  is  concentric  with  the  recording  track  periphery  3,  put  therebetween  and  the 
diameter  of  the  inside  concentric  graduation  5a  corresponds  to  the  allowable  lower  limit  of  the  diameter  of 

20  the  center  hole  while  the  diameter  of  the  outside  concentric  graduation  5b  corresponds  to  the  allowable 
upper  limit  of  the  center  hole.  In  this  preferred  embodiment,  since  the  original  metallic  plate,  on  which  the 
informations  of  the  master  disk  1  have  been  transferred,  can  be  cut  with  regulating  the  stage  so  as  to  exist 
between  two  concentric  graduations  5a,  5b  by  monitoring  an  edge  of  cutting  tool  fixedly  mounted  on  the 
stage  of  lathe  when  the  center  hole  is  formed  by  cutting  out  by  means  of  a  lathe,  it  is  not  required  to  carry 

25  out  the  highly  precise  positioning  and  the  center  hole  having  a  diameter  within  the  allowable  range  can  be 
easily  formed. 

Claims 

30  1.  A  master  disk  (1),  provided  with  guide  tracks,  used  as  a  matrix  (11)  of  a  stamper  having  a  center  hole 
(14)  whose  center  is  the  position  corresponding  to  the  center  of  said  guide  tracks,  characterized  in  that 
an  appointed  number  of  calibration  tracks  (5)  are  formed  at  an  appointed  pitch  symmetrically  relative  to 
a  center  of  said  guide  tracks  in  the  area  including  a  position  corresponding  to  an  edge  portion  of  said 
center  hole. 

35 
2.  A  master  disk  as  set  forth  in  Claim  1  ,  wherein  said  calibration  tracks  are  graduations  formed  on  one  set 

of  axes  meeting  at  right  angles  with  each  other. 

3.  A  master  disk  as  set  forth  in  Claim  2,  wherein  the  display  of  said  graduations  is  large-sized  every 
40  appointed  number  of  graduations. 

4.  A  master  disk  as  set  forth  in  Claim  3,  wherein  said  appointed  number  of  graduations  is  5. 

5.  A  master  disk  as  set  forth  in  Claim  1  ,  wherein  said  calibration  tracks  are  graduations  formed  on  two  or 
45  more  sets  of  axes  meeting  at  right  angles  with  each  other  with  the  same  cross-point,  said  sets  of  axes 

being  shifted  by  an  appointed  angle  around  said  same  cross-point. 

6.  A  master  disk  as  set  forth  in  Claim  1  ,  wherein  said  calibration  tracks  are  circular  graduations  concentric 
with  said  guide  tracks. 

50 
7.  A  master  disk  as  set  forth  in  Claim  6,  wherein  the  outermost  graduation  of  said  circular  graduations 

corresponds  to  the  allowable  upper  limit  of  a  diameter  of  said  center  hole  and  the  innermost  graduation 
of  said  circular  graduations  corresponds  to  the  allowable  lower  limit  of  the  diameter  of  said  center  hole. 

55  Revendications 

1.  Disque  reproducteur  (1)  comportant  des  pistes  de  guidage,  utilise  comme  matrice  (11)  d'un  modele 
d'estampage  ou  de  moulage  ayant  un  trou  central  (14)  dont  le  centre  est  la  position  qui  correspond  au 

5 
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centre  desdites  pistes  de  guidage,  caracterise  en  ce  qu'un  nombre  determine  de  reperes  de  calibrage 
(5)  sont  formes  a  un  pas  specifie  et  symetriquement  par  rapport  au  centre  desdites  pistes  de  guidage, 
dans  la  region  contenant  une  position  qui  correspond  a  une  partie  de  bord  dudit  trou  central. 

5  2.  Disque  reproducteur  suivant  la  revendication  1,  dans  lequel  lesdits  reperes  de  calibrage  sont  des 
graduations  formees  sur  un  systeme  d'axes  mutuellement  perpendiculaires. 

3.  Disque  reproducteur  suivant  la  revendication  2,  dans  lequel  la  representation  desdites  graduations  est 
agrandie  a  chaque  nombre  specifie  de  graduations. 

10 
4.  Disque  reproducteur  suivant  la  revendication  3,  dans  lequel  ledit  nombre  specifie  de  graduations  est  de 

cinq. 

5.  Disque  reproducteur  suivant  la  revendication  1,  dans  lequel  lesdits  reperes  de  calibrage  sont  des 
is  graduations  formees  sur  deux  systemes  ou  plus  d'axes  mutuellement  perpendiculaires  ayant  le  meme 

point  de  croisement,  lesdits  systemes  d'axes  etant  decales  d'un  angle  determine  autour  dudit  meme 
point  de  croisement. 

6.  Disque  reproducteur  suivant  la  revendication  1,  dans  lequel  lesdits  reperes  de  calibrage  sont  des 
20  graduations  circulaires  concentriques  auxdites  pistes  de  guidage. 

7.  Disque  reproducteur  suivant  la  revendication  6,  dans  lequel  la  graduation  exterieure  desdites  gradua- 
tions  circulaires  correspond  a  la  limite  superieure  admissible  du  diametre  dudit  trou  central,  et  la 
graduation  interieure  desdites  graduations  circulaires  correspond  a  la  limite  inferieure  admissible  du 

25  diametre  dudit  trou  central. 

Patentanspruche 

1.  Master-Scheibe  (1)  mit  Fuhrungsspuren  zur  Verwendung  als  Matrix  (11)  fur  einen  Stempel,  der  ein 
30  Mittelloch  (14)  aufweist,  dessen  Mitte  die  Position  ist,  die  der  Mitte  der  Fuhrungsspuren  entspricht, 

dadurch  gekennzeichnet,  da/S  eine  vorbestimmte  Zahl  von  Kalibrierspuren  (5)  in  einem  vorbestimmten 
Abstand  symmetrisch  zu  der  Mitte  der  Fuhrungsspuren  in  dem  Bereich  angeordnet  ist,  der  eine 
Position  beinhaltet,  die  dem  Randbereich  des  Mittellochs  entspricht. 

35  2.  Master-Scheibe  nach  Anspruch  1,  bei  der  die  Kalibrierspuren  auf  einer  Gruppe  von  sich  rechtwinklig 
treffenden  Achsen  ausgebildete  Graduierungen  sind. 

3.  Master-Scheibe  nach  Anspruch  2,  bei  der  die  Darstellung  der  Graduierungen  nach  jeweils  einer 
vorbestimmten  Zahl  von  Graduierungen  gro/Sformatig  ist. 

40 
4.  Master-Scheibe  nach  Anspruch  3,  bei  der  die  vorbestimmte  Zahl  von  Graduierungen  5  betragt. 

5.  Master-Scheibe  nach  Anspruch  1,  bei  der  die  Kalibrierspuren  auf  zwei  oder  mehr  Gruppen  von  sich 
rechtwinklig  treffenden  Achsen  mit  demselben  Kreuzungspunkt  ausgebildete  Graduierungen  sind,  wobei 

45  die  Gruppen  der  Achsen  urn  einen  vorbestimmten  Winkel  urn  den  genannten  selben  Kreuzungspunkt 
verschoben  sind. 

6.  Master-Scheibe  nach  Anspruch  1,  bei  der  die  Kalibrierspuren  kreisformige  Graduierungen  sind,  die  mit 
den  Fuhrungsspuren  konzentrisch  sind. 

50 
7.  Master-Scheibe  nach  Anspruch  6,  bei  der  die  au/Serste  Graduierung  der  kreisformigen  Graduierungen 

der  zulassigen  Obergrenze  des  Durchmessers  des  Mittellochs  und  die  innerste  Graduierung  der 
kreisformigen  Graduierungen  der  zulassigen  Untergrenze  des  Durchmessers  des  Mittellochs  entspricht. 

55 
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