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7  -  Player  (Compact  disc  player) 
1a--  Player  body 
0  -  Centre  shaft 
5  --  Disc 

5a  --  Surface 
6  --  Words 
9  --  Instantaneous  light  emitting  equipment  (strobe  lamp) 

1  0  -  Turntable 
1  1  -  Cut-away  parts 
13--  Detection  device  (Reflection  type  photosensor) 
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16--  Conformation  detecting  circuit 
1  7  -  Selection  circuit 

Q .  
I l l  

ACTORUM  AG 



0 1 6 4 1 7 5  

PHJ  84105  1  29 -03-85  

"Equipment  which  enables  the  words  i n s c r i b e d   on  a  compact  disc  to  be 

read  while  the  disc  is  being  p l a y e d . "  

This  i nven t ion   concerns  equipment  which  enables   the  words  i n s c r i b e d   on  a 

compact  disc  to  be  read  while  the  disc  is  being  played  on  a  compact  d i s c  

player   . 
In  genera l   a  compact  disc  ( r e f e r r e d   to  below  as  a  d isc)   i s  

5  r o t a t e d   at  about  520  rpm  at  high  speed  or  at  about  200  rpm  at  low  speed  

when  it   is  being  played  on  a  compact  disc  p layer ,   and  since  the  speed  i s  

much  higher  than  of  a  record  player   (33^  rpm  or  45  rpm  )  t h e r e  

is  a  problem  in  that   it  is  not  p o s s i b l e   while  the  disc  is  being  p l a y e d  

to  ve r i fy   by  means  of  the  words  which  have  been  i n s c r i b e d   on  the  d i s c  

10  which  disc  is  being  played  or  what  tunes  are  recorded  on  the  d i s c .  

This  i n v e n t i o n   is  in tended  to  overcome  the  problem  m e n t i o n e d  

above  and,  in  order  to  achieve  th is   aim,  the  design  provides   equ ipmen t  

which  enables   the  words  etc.   i n s c r i b e d   on  a  compact  disc  to  read  w h i l e  

the  disc  is  being  played  with  which  the  p o s i t i o n   of  the  words  etc.   on 
15  the  sur face   of  the  compact  disc  can  be  c o r r e c t e d   while  the  disc  is  b e i n g  

played  to  an  angle  at  which  they  can  be  read  e a s i l y   i r r e s p e c t i v e   of  t h e  

angle  at  which  the  disc  is  mounted  on  the  t u r n t a b l e ,   so  that   t h e  

i n fo rma t ion   such  as  the  i n fo rma t ion   r e l a t i n g   to  the  music  which  has  been 

recorded  on  the  disc  etc.  can  be  observed  while  the  disc  is  being  p l a y e d .  
20  in  order  to  achieve  the  above  mentioned  aim,  the  i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  that   in  a  compact  disc  p layer   there   are  e s t a b l i s h e d  

r o t a t i o n a l   angle  t r a n s m i s s i o n   devices   which  are  ar ranged  at  a  p r e s c r i b e d  

angle  on  the  c i r c u m f e r e n t i a l   edge  of  the  t u r n t a b l e ,   taking  the  c e n t r e  

shaf t   of  the  t u r n t a b l e   of  the  said  compact  disc  p layer   as  c e n t r e ,   f o r  

25  the  purpose  of  de t e rmin ing   the  r o t a t i o n   angle  of  the  t u r n t a b l e ,   a 

d e t e c t i n g   device  for  d e t e c t i n g   the  r o t a t i o n a l   angle  of  each  of  t h e  

p r e s c r i b e d   angles  on  the  a fo rement ioned   t u r n t a b l e   which  are  put  out  from 

the  said  r o t a t i o n   angle  t r a n s m i s s i o n   device ,   an  output  c i r c u i t   which 

conver t s   the  r o t a t i o n   angles  de t ec t ed   by  the  said  d e t e c t i n g   device  to  a 
30  r o t a t i o n   angle  s igna l   which  is  then  put  out,  a  conformi ty   d e t e c t o r   t o  

which  the  r o t a t i o n   angle  s igna l   which  is  put  out  from  the  said  o u t p u t  

c i r c u i t   is  input ,   which  makes  this   conform  with  the  p r ec r ibed   r o t a t i o n  
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angle  s i gna l   for  the  a fo remen t ioned   t u r n t a b l e   which  has  been  s e l e c t e d   by 

a  s e p a r a t e l y   e s t a b l i s h e d   s e l e c t i o n   c i r c u i t   and  which  puts  out  a 

conforming  s i g n a l ,   and  i n s t a n t a n e o u s   l i g h t   emi t t i ng   equipment  which  i s  

l i nked   to  the  said  conformi ty   d e t e c t i n g   c i r c u i t   and  which  i l l u m i n a t e s  

the  s u r f a c e   of  the  compact  disc   which  is  mounted  on  the  a f o r e m e n t i o n e d  

t u r n t a b l e   on  the  bas i s   of  the  conformi ty   s igna l   which  is  put  out  from 

the  a f o r e m e n t i o n e d   confo rmi ty   d e t e c t i n g   c i r c u i t ,   and  that   t h e  

c o n s t r u c t i o n   is  such  tha t   the  a fo remen t ioned   i n s t a n t a n e o u s   l i g h t  

e m i t t i n g   equipment  d i r e c t s   l i g h t   onto  the  disc   in  such  a  way  that   t h e  

i n f o r m a t i o n   in  the  form  of  words  and  numbers  etc.   which  is  i n s c r i b e d   on 

the  d isc   and  which  appears   to  be  s t a t i o n a r y   can  be  c o r r e c t e d   to  a 

p o s i t i o n   where  i t   can  be  e a s i l y   read  by  simply  o p e r a t i n g   t h e  

a f o r e m e n t i o n e d   s e l e c t i n g   c i r c u i t ,   i r r e s p e c t i v e   of  the  angle  at  which  t h e  

a f o r e m e n t i o n e d   words  and  numbers  of  the  i n f o r m a t i o n   i n s c r i b e d   on  t h e  

s u r f a c e   of  the  a fo r emen t ioned   compact  disc   are  mounted  on  t h e  

a f o r e m e n t i o n e d   t u r n t a b l e .  

t f i th  equipment  of  th i s   i n v e n t i o n   it   is  p o s s i b l e   to  c o r r e c t   t h e  

s t a t i o n a r y   p o s i t i o n   of  the  words  on  a  disc  if  they  appear  upside  down  or  

in  a  p o s i t i o n   where  they  are  d i f f i c u l t   to  see  while  the  disc  is  b e i n g  

p layed   on  the  p l aye r   body  so  tha t   the  words  on  the  su r face   of  the  d i s c  

can  be  read  p r e c i s e l y   and  so  there   is  no  need  for  the  t r o u b l e s o m e  

i n t e r r u p t i o n   the  o p e r a t i o n   of  the  p layer   in  order  to  read  out  the  words 

on  the  d isc   as  was  the  case  in  the  p a s t .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  more  d e t a i l ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  drawings  in  wh ich ;  

Figure   1  is  an  ob l ique   view  of  an  example  of  equipment  of  t h i s  

i n v e n t i o n ,   f i g u r e   2(a)  is  a  cross  s e c t i o n a l   view  of  the  e s s e n t i a l   p a r t s  

of  equipment  of  t h i s   i n v e n t i o n ,   f i gu re   2(b)  is  a  plan  view  which  shows 

the  cut-away  pa r t s   of  the  t u r n t a b l e   in  equipment  of  th is   i n v e n t i o n   and 

f i g u r e   3  is  the  c i r c u i t   diagram  of  an  example  of  equipment  of  t h i s  

i n v e n t i o n .  

In  f i g u r e s   1  and  2,  1  is  the  compact  disc  p layer ,   2  is  a  cove r  
which  is  made  of  a  t r a n s p a r e n t   m a t e r i a l   such  as  a  r es in   for  example,  3 

is  the  d isc   clamper  and  4  is  the  arm  which  can  be  moved  up  and  down.  5 

is  the  d isc   and  t»  are  the  words  which  carry  the  i n fo rma t ion   r e l a t i n g   t o  

the  music,  such  as  the  names  of  the  tunes  e t c . ,   which  are  i n s c r i b e d   on 

the  s u r f a c e   5a  of  the  d isc   5 .  
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The  two  s t robe   lamps  ( i n s t a n t a n e o u s   l i g h t   emi t t i ng   device)   9 , 9  

which  d i r e c t   v i s i b l e   l i g h t   onto  the  su r face   5a  of  the  disc  5  which  has  

been  mounted  on  the  loading  part  7  are  e s t a b l i s h e d   on  the  side  par t s   8 , 8  

of  the  c o n c a v i t i e s   which  are  formed  on  the  loading  part   7  of  the  p l a y e r  

5  body  1a  which  mounts  the  disc  5  on  the  compact  disc  p layer   1  ( r e f e r r e d  

to  below  as  the  p l a y e r ) .   As  shown  in  f i g u r e s   2(a)  and  2(b),   the  $ t r o b e  

lamps  9,9  are  connected  to  the  r e f l e c t i o n   type  pho tosensor   13  which  i s  

an  o p t i c a l   d e t e c t i n g   device  which  i l l u m i n a t e s   the  r eve r se   su r face   5b  and 

r ece ives   the  r e f l e c t e d   l i gh t   on  pass ing  the  cut-aways  11  which  are  t h e  

10  r o t a t i o n a l   angle  t r a n s m i s s i o n   devices   which  are  arranged  r a d i a l l y   at  a 

fixed  angle  8  with  the  cen t re   shaf t   0  of  the  t u r n t a b l e   10  as  cent re   in  

the  c i r c u m f e r e n t i a l   part  10a  of  the  t u r n t a b l e   10  of  the  p layer   1  as  t h e  

r o t a t i n g   shaf t   12  of  the  t u r n t a b l e   10  is  r o t a t e d ,   th is   r e f l e c t i n g   t y p e  

pho tosensor   13  being  connected  to  the  l i g h t   e m i t t i n g   con t ro l   c i r c u i t  

15  14.  The  l i gh t   emi t t i ng   con t ro l   c i r c u i t   14  is  an  output   c i r c u i t   which 

gives  on  output  to  the  s t robe   lamps  9,9  at  a  c e r t a i n   angle  of  r o t a t i o n  

deduced  from  the  cut-away  par ts   11,  —   ,  of  the  t u r n t a b l e   10  which  a r e  

e s t a b l i s h e d   at  the  p r e s c r i b e d   angle.   In  o u t l i n e   the  c o n s t r u c t i o n  

c o n s i s t s   of  the  PLL  c i r c u i t   15,  the  conformat ion   d e t e c t i n g   c i r c u i t   16  t o  

20  which  the  r o t a t i n g   angle  s i gna l s   put  out  from  the  PLL  c i r c u i t   15  a r e  

input  and  the  s e l e c t i o n   c i r c u i t   17  with  which  the  p r e f e r r e d   r o t a t i o n  

angle  which  is  genera ted   by  the  a fo rement ioned   cut-away  par t s   for  t h e  

conformat ion   d e t e c t i n g   c i r c u i t   is  s e l e c t e d   and  which  and  puts  out  t h e  

s e l e c t e d   r o t a t i o n   angle  s igna l   to  the  conformat ion   d e t e c t i n g   c i r c u i t   16. 

25  The  PLL  c i r c u i t   15  c o n s i s t s   of  the  phase  d e t e c t o r   18,  t h e  

vol tage   con t ro l   o s c i l l a t o r   c i r c u i t   20  which  g e n e r a t e s   pulses   at  a 

f requency  of  n  times  the  rate   of  r o t a t i o n   of  the  disc  5  in  synch  w i t h  

the  r o t a t i o n   of  the  r o t a t i n g   shaf t   12,  the  low  pass  f i l t e r   19,  t h e  

f requency  decoder  21  which  decodes  the  pulses  put  out  from  the  v o l t a g e  

30  con t ro l   o s c i l l a t o r   c i r c u i t   20  for  n/  (  cut-aways  )  and  the  counter   21  which 

counts  the  n  i n d i v i d u a l   pu lses ,   and  th is   is  set  in  such  a  way  that   t h e  

s t robe   l i g h t s   9,9  are  made  to  emit  l i g h t   via  the  conformi ty   d e t e c t i n g  

c i r c u i t   16  when  the  value  on  the  counter   21a  shows  the  c e r t a i n   v a l u e  

(X)  at  which  the  anlge  is  such  that   reading  is  simple  (for  example  at  a 

35  c e r t a i n   fixed  value  wi thin   256  if  n  =  2 5 6 ) .  

For  example,  if  the  c e r t a i n   value  (X)  is  10,  the  s t robe   lamps 

emit  l i gh t   when  a  fixed  angle  is  exceeded  a f t e r   the  r e f l e c t i o n   t y p e  
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p h o t o s e n s o r   13  has  d e t e c t e d   a  c e r t a i n   p r e s c r i b e d   cut-away,   at  a  p o s i t i o n  

of  360  x  (X/256)  deg rees ,   which  is  to  say  360  x  (10/256)  degrees ,   and  a t  

th i s   point   the  s t robe   lamps  9,9  i l l u m i n a t e   the  sur face   5a  of  the  d i s c  

5.  Hence  by  changing  the  c e r t a i n   value  (X)  it   is  p o s s i b l e   to  set  t h e  

5  system  in  such  a  way  that   the  s t robe   lamps  9,9  i l l u m i n a t e   the  su r face   5a 

when  i t   is  in  the  c o n d i t i o n   in  which  the  words  6  on  the  su r face   5a  o f  

the  d isc   5  are  c o r r e c t e d   to  an  angle  at  which  they  are  e a s i l y   r e a d .  

The  s e l e c t i o n   c i r c u i t   17  c o n s i s t s   of  the  n  stage  c o u n t e r  

memory  22  which  s t o r e s   and  ou tpu t s   the  a fo rement ioned   c e r t a i n   value  (X) 

10  and  the  switch  24  which  s e l e c t s   one  of  the  s to red   c e r t a i n   valeas   (X),  —  

from  the  n  s tage   counte r   memory,  counts  the  pulses   fed  out  from  the  s e l f  

e x c i t e d   o s c i l l a t o r   23  for  changing  the  r o t a t i o n   angle  s igna l   and  which 

changes  the  r o t a t i o n   angle  s igna l   of  the  a fo remen t ioned   n  stage  c o u n t e r  

memory.  Thus  the  p r e f e r r e d   r o t a t i o n   angle  s igna l   which  has  been  changed 

15  with  the  switch  24  which  g e n e r a t e s   a  pulse  for  each  time  it  is  p r e s s e d  

and  which  a d j u s t s   the  angle  for  easy  viewing  is  e s t a b l i s h e d   as  t h e  

output   to  the  con fo rma t ion   d e t e c t i n g   c i r c u i t   16.  That  is  to  say,  t h e  

con fo rma t ion   d e t e c t i n g   c i r c u i t   16  makes  the  r o t a t i o n   angle  s igna l   from 

the  PLL  c i r c u i t   15  and  the  r o t a t i o n   angle  s igna l   from  the  s e l e c t i o n  

20  c i r c u i t   17  conform,  i npu t s   the  conforming  s igna l   to  the  s t robe   lamps  9 , 9  

and  the  s t robe   lamps  9,9  then  i l l u m i n a t e   the  disc  5  which  is  mounted  on 

the  t u r n t a b l e   10  when  i t   has  been  r o t a t e d   into  a  p o s i t i o n   in  which  t h e  

words  6  which  are  i n s c r i b e d   on  the  su r face   5a  of  the  disc  5  can  be 

e a s i l y   read.   In  the  drawings  25  is  the  motor,  26  is  the  power  switch,   27 

25  is  the  c o n t r o l   d i s p l a y   and  28  is  the  key  arrangement   for  the  c o n t r o l  

d i s p l a y .  

The  o p e r a t i o n   of  equipment  of  th i s   i n v e n t i o n   is  d e s c r i b e d  

be low.  

The  words  8  on  the  disc  5  are  sometimes  i n c l i n e d ,   as  shown  by 

38  the  chain  l i ne s   in  f i g u r e   1  ,  and  sometimes  the  disc  is  set  on  the  p l a y e r  

body  la  in  such  a  way  tha t   the  words  are  d i f f i c u l t   to  read,  and  t h e  

c e r t a i n   value  {XI  for  the  p r e f e r r e d   r o t a t i o n   angle  at  which  the  words  6 

on  the  disc   5  can  be  read  e a s i l y   is  s e l e c t e d   with  the  switch  24  when  t h e  

play  has  s t a r t e d .   If  t h i s   is  done  it  is  p o s s i b l e   to  make  the  s t r o b e  

35  lamps  9,9  emit  l i g h t   only  when  the  disc  5  has  r o t a t e d   to  such  a  p o s i t i o n  

tha t   the  p o s i t i o n   of  the  words  6  on  the  disc  5  is  that   shown  by  t h e  

so l id   l i n e s   in  f i g u r e   1  and  the  words  6  on  the  disc  5  can  then  be  r e a d  
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p r e c i s e l y   with  the  l i gh t   which  is  being  d i r e c t e d   onto  the  disc  5  by  t h e  

s t robe   lamps  9 , 9 .  

At  th is   time  the  r o t a t i o n   of  the  disc  is  very  rapid  but  t h e  

words  on  the  disc  are  read  in  a  s t a t i o n a r y   cond i t i on   and  so  there  is  no 

5  need  for  the  t roublesome  i n t e r r u p t i o n   of  the  player   1  in  order  to  r e a d  

the  words  6  on  the  sur face   5a  of  the  disc  5  which  is  being  played  on  t h e  

player   1.  Moreover  cut-aways  11,  are  formed  in  the  c i r c u m f e r e n t i a l  

part   10a  of  the  t u r n t a b l e   10  for  the  r o t a t i o n   angle  t r a n s m i s s i o n   d e v i c e  

in  this   example  of  the  design  but  in  place  of  th is   a  bar  code  c o n s i s t i n g  

10  of  par ts   which  have  powerful  l i gh t   r e f l e c t i n g   p r o p e r t i e s   could  be 

e s t a b l i s h e d   with  a  p r e s c r i b e d   angular   spacing  on  the  c i r c u m f e r e n t i a l  

part   10a  and  a  pho tosensor   could  then  be  used  as  a  means  of  d e t e c t i n g  

the  b r i g h t - d a r k   c o n t r a s t   of  the  r e f l e c t i n g   l i g h t .  

15 
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Equipment  which  enables   the  words  i n s c r i b e d   on  a  compact  disc  to  be  r ead  

while  the  disc  is  being  played  on  a  compact  disc  p layer ,   c h a r a c t e r i z e d  

in  tha t   in  a  compact  disc   p layer   there   are  e s t a b l i s h e d   r o t a t i o n a l   a n g l e  

t r a n s m i s s i o n   device  which  are  ar ranged  at  a  p r e s c r i b e d   angle  on  t h e  

5  c i r c u m f e r e n t i a l   edge  of  the  t u r n t a b l e ,   taking  the  cent re   shaf t   of  t h e  

t u r n t a b l e   of  the  said  compact  disc  p layer   as  c en t r e ,   for  the  purpose  o f  

d e t e r m i n i n g   the  r o t a t i o n   angle  of  the  t u r n t a b l e ,   a  d e t e c t i n g   device  f o r  

d e t e c t i n g   the  r o t a t i o n a l   angle  of  each  of  the  p r e s c r i b e d   angles  on  t h e  

a fo remen t ioned   t u r n t a b l e   which  are  put  out  from  the  said  r o t a t i o n   a n g l e  

10  t r a n s m i s s i o n   dev ice ,   an  output   c i r c u i t   which  conver t s   the  r o t a t i o n  

angles  d e t e c t e d   by  the  said  d e t e c t i n g   device  to  a  r o t a t i o n   angle  s i g n a l  

which  is  then  put  out,  a  conformi ty   d e t e c t o r   to  which  the  r o t a t i o n   a n g l e  

s i gna l   which  is  put  out  from  the  said  output   c i r c u i t   is  input ,   which 

makes  t h i s   conform  with  the  p r e s c r i b e d   r o t a t i o n   angle  s igna l   for  t h e  

15  a fo remen t ioned   t u r n t a b l e   which  has  been  s e l e c t e d   by  a  s e p a r a t e l y  

e s t a b l i s h e d   s e l e c t i o n   c i r c u i t   and  which  puts  out  a  conforming  s i g n a l ,  

and  i n s t a n t a n e o u s   l i g h t   e m i t t i n g   equipment  which  is  l inked  to  the  s a i d  

conformi ty   d e t e c t i n g   c i r c u i t   and  which  i l l u m i n a t e s   the  su r face   of  t h e  

compact  disc   which  is  mounted  on  the  a fo rement ioned   t u r n t a b l e   on  t h e  

20  bas is   of  the  conformi ty   s igna l   which  is  out  out  from  the  a f o r e m e n t i o n e d  

conformi ty   d e t e c t i n g   c i r c u i t ,   and  that   the  c o n s t r u c t i o n   is  such  that   t h e  

a fo remen t ioned   i n s t a n t a n e o u s   l i g h t   emi t t i ng   equipment  d i r e c t s   l i g h t   onto  

the  d isc   in  such  a  way  that   the  i n fo rma t ion   in  the  form  of  words  and 

numbers  e tc .   which  is  i n s c r i b e d   on  the  disc  and  which  appears  to  be 

25  s t a t i o n a r y   can  be  c o r r e c t e d   to  a  p o s i t i o n   where  it  can  be  e a s i l y   read  by 

simply  o p e r a t i n g   the  a fo rement ioned   s e l e c t i n g   c i r c u i t ,   i r r e s p e c t i v e   o f  

the  angle  at  which  the  a fo rement ioned   words  and  numbers  of  t h e  

i n f o r m a t i o n   i n s c r i b e d   on  the  su r face   of  the  a fo rement ioned   compact  d i s c  

are  mounted  on  the  a fo remen t ioned   t u r n t a b l e  
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