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©  Daisy  wheel  typewriter. 
A  daisy  wheel  typewriter  includes  a  keyboard  circuit  (12) 

including  a  plurality  of  character  keys  (12A,  128)  and  at  least 
one  function  key  (12C,  12D),  for  generating  printing  data  rep- 
resenting  a  printing  type  to  be  printed,  and  a  control  device 
(11, 16, 16-1,  SF, TM)  for  setting  the  designated  printing  type 
to  a  printing  position  by  causing  rotation  of  a  daisy  wheel 
(DW)  according  to  the  printing  data.  The  daisy  wheel  (DW) 
has  a  plurality  of spokes  (2)  grouped  in  first  and  second  spoke 
groups  respectively  including  first  and  second  reference 
spokes  I2A  and  2C).  The  control  device  (11, 16, 16-1,  SF,  TM) 
includes  a  flag  area  (SF)  for  storing  a  flag representing  which 
one  of  the  first  and  second  spoke  groups  is  designated,  and 
when  detecting  no  subsequent  printing  data  until  the  lapse 
of  a  predetermined  period  of  time,  sets  one  of  the  first  and 
second  reference  spokes  (2A  or  2C)  to  a  home  position  ac- 
cording  to  the  flag. 





This  i n v e n t i o n   r e l a t e s   to  a  d a i s y   wheel  t y p e w r i t e r .  
An  e l e c t r o n i c   t y p e w r i t e r   for  use  with  a  d a i s y  

wheel ,   which  has  a  p l u r a l i t y   of,   for  i n s t a n c e   1 0 0 ,  

spokes   a r r a n g e d   in  a  r a d i a l   a r r a n g e m e n t   and  h a v i n g  
p r i n t i n g   t y p e s   of  c h a r a c t e r s   such  as  a l p h a b e t   l e t t e r s ,  
numera l s   and  symbols   p r o v i d e d   at  the  end,  is  we l l   known 
in  the  a r t .   In  the  spoke  a r r a n g e m e n t   of  the  d a i s y  

wheel ,   spokes   wi th   p r i n t i n g   t ypes   of  c h a r a c t e r s   w h i c h  

are  used  c o m p a r a t i v e l y   f r e q u e n t l y ,   such  as  s m a l l   l e t t e r s  

and  n u m e r a l s ,   a re   a r r a n g e d   c o m p a r a t i v e l y   c l o s e   to  a  
r e f e r e n c e   spoke   c o r r e s p o n d i n g   to  a  home  p o s i t i o n ,   a n d  

spokes   with  p r i n t i n g   types   of  c h a r a c t e r s   which  are   l e s s  

f r e q u e n t l y   used   such  as  c a p i t a l   l e t t e r s   and  s p e c i a l  
c h a r a c t e r s   a re   a r r a n g e d   c l o s e   to  a  spoke  remote   f r o m  

the  r e f e r e n c e   s p o k e ,   e . g . ,   spaced   a p a r t   180°  from  t h e  

r e f e r e n c e   spoke .   In  t h i s   kind  of  t y p e w r i t e r ,   t h e  
r e f e r e n c e   spoke  of  the  d a i s y   wheel  is  r e t u r n e d   t o  

the  home  p o s i t i o n   when  no  key  is  o p e r a t e d   u n t i l   t h e  

l apse   of  a  p r e d e t e r m i n e d   p e r i o d   of  t ime.  This   i s  

done  so  t h a t   the   l a s t   p r i n t e d   c h a r a c t e r   may  be  r e a d i l y  
c o n f i r m e d ,   the  r e f e r e n c e   spoke  having  a  s m a l l e r   l e n g t h  
than  the  l e n g t h   of  the  o t h e r   spokes   to  t h i s   end,   a n d  

a l so   t h a t   f r e q u e n t l y   used  c h a r a c t e r s   may  be  p r i n t e d  

s p e e d i l y .   However ,   a l t h o u g h   the  c a p i t a l   l e t t e r s   a r e  

t h o u g h t   to  be  used  l e s s   f r e q u e n t l y ,   somet imes   s e n t e n c e s  

are  t y p e w r i t t e n ,   which  are  c o n s t i t u t e d   by  c a p i t a l  



l e t t e r s .   The  p r i o r   a r t   d a i s y   w h e e l ,   however ,   i s  

i m m e d i a t e l y   r e t u r n e d   to  the  home  p o s i t i o n   when  no  key  i s  

o p e r a t e d   u n t i l   the   l apse   of  a  p r e d e t e r m i n e d   p e r i o d   o f  

t ime.   T h e r e f o r e ,   when  a  p r i n t i n g   key  for   a  c a p i t a l  
l e t t e r   is  s u b s e q u e n t l y   o p e r a t e d ,   the  d a i s y   wheel  has  t o  

be  r o t a t e d   a  long  way  t h u s ,   i t   t a k e s   a  c o r r e s p o n d i n g l y  

long  t ime ,   u n t i l   t h a t   c h a r a c t e r   is  p r i n t e d .   This   i s  

l i a b l e   to  d i s t u r b   the  key  o p e r a t i o n   rhythm  of  the  t y p i s t  

and  cause   m i s t y p i n g .  

An  o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a  d a i s y  
wheel  t y p e w r i t e r ,   with  which  the  d a i s y   wheel  p r i n t i n g  

type  c h a r a c t e r s   can  be  p r i n t e d   s p e e d i l y   i r r e s p e c t i v e  
of  whe the r   the  c h a r a c t e r s   are   used  f r e q u e n t l y   o r  

n o t .  

To  a t t a i n   the  above  o b j e c t   of  the  i n v e n t i o n ,   t h e r e  

is  p r o v i d e d   a  d a i s y   wheel  t y p e w r i t e r ,   which  c o m p r i s e s   a  

d a i s y   wheel  i n c l u d i n g   a  c e n t e r   member  and  a  p l u r a l i t y   o f  

spokes   mounted  in  a  r a d i a l   a r r a n g e m e n t   on  the  c e n t e r  

member,  the  s p o k e s   hav ing   c h a r a c t e r s   p r o v i d e d   at  the  e n d  

and  being  g r o u p e d   i n t o   f i r s t   and  s e c o n d   spoke  g r o u p s  
r e s p e c t i v e l y   i n c l u d i n g   f i r s t   and  s econd   r e f e r e n c e  

s p o k e s ,   a  k e y b o a r d   c i r c u i t   i n c l u d i n g   a  p l u r a l i t y   o f  

c h a r a c t e r   keys  f o r   g e n e r a t i n g   p r i n t i n g   da ta   when 

s e l e c t i v e l y   o p e r a t e d   to  s e l e c t   a  c o r r e s p o n d i n g   p r i n t i n g  

type  and  at  l e a s t   one  f u n c t i o n   key,   a  p o s i t i o n   s e n s o r  

for   g e n e r a t i n g   an  o u t p u t   s i g n a l   when  d e t e c t i n g   t h a t  

the  f i r s t   r e f e r e n c e   spoke  is  at  a  home  p o s i t i o n ,   a 

d a i s y   wheel  d r i v e r   for   c a u s i n g   r o t a t i o n   of  the  d a i s y  

wheel  a c c o r d i n g   to  a  d r i v e   s i g n a l ,   a  hammer  d r i v e r ,  

da ta   g e n e r a t o r   fo r   g e n e r a t i n g   group  d e s i g n a t i o n   d a t a  

r e p r e s e n t i n g   the  f i r s t   or  s econd   d e s i g n a t i o n   da ta   r e p r e -  
s e n t i n g   which  of  the  f i r s t   and  s econd   spoke  g roups   i s  

d e s i g n a t e d ,   and  a  c o n t r o l   u n i t   fo r   p r o v i d i n g   a  d r i v e  

s i g n a l   to  the  d a i s y   wheel  d r i v e   means  a c c o r d i n g   to  i n p u t  

p r i n t i n g   d a t a   to  cause   r o t a t i o n   of  the  d a i s y   wheel  t o  

se t   a  p r i n t i n g   t y p e ,   d e s i g n a t e d   by  the  i npu t   p r i n t i n g  

d a t a ,   to  a  p r i n t i n g   p o s i t i o n   and  s e t t i n g   one  of  t h e  



f i r s t   and  second  r e f e r e n c e   spokes   to  the  home  p o s i t i o n  
a c c o r d i n g   to  the  group  d e s i g n a t i o n   d a t a   when  d e t e c t i n g  

no  s u b s e q u e n t   p r i n t i n g   da ta   u n t i l   the  l a p s e   of  a  
p r e d e t e r m i n e d   p e r i o d   of  t i m e .  

A c c o r d i n g   to  the  i n v e n t i o n ,   g roup   d e s i g n a t i o n  
d a t a   r e p r e s e n t i n g   e i t h e r   the  f i r s t   or  s e c o n d   s p o k e  

g r o u p ,   to  which  a  spoke  with  a  c h a r a c t e r   to  be  p r i n t e d  

b e l o n g s ,   is  g e n e r a t e d   from  a  da ta   g e n e r a t o r .   U n l e s s  

no  s u b s e q u e n t   c h a r a c t e r   key  is  o p e r a t e d   w i t h i n   a 

p r e d e t e r m i n e d   p e r i o d   of  t ime ,   the  f i r s t   or  s e c o n d  

r e f e r e n c e   spoke  in  the  f i r s t   or  second   spoke  g r o u p  
d e s i g n a t e d   by  the  group  d e s i g n a t i o n   d a t a   is  se t   to  t h e  
home  p o s i t i o n .   Thus,   where  p r i n t i n g   t y p e s   b e l o n g i n g  
to  the  same  spoke  group  are  p r i n t e d   s u c c e s s i v e l y ,  

r e s p e c t i v e   c h a r a c t e r s   can  be  p r i n t e d   q u i c k l y ,   fo r   e a c h  

p r i n t i n g   type  is  u s u a l l y   se t   to  the  p r i n t i n g   p o s i t i o n  
w i t h   only   a  s h o r t   r o t a t i o n   of  the  d a i s y   w h e e l .  

This   i n v e n t i o n   can  be  more  f u l l y   u n d e r s t o o d   f r o m  
the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   in  c o n -  

j u n c t i o n   with  the  a ccompany ing   d r a w i n g s ,   in  w h i c h :  

F ig .   1  is  a  view  showing  a  d a i s y   wheel  for   use  i n  

an  embodiment   of  the  d a i s y   wheel  t y p e w r i t e r   a c c o r d i n g   t o  
the  i n v e n t i o n ;  

Fig .   2  is  a  s c h e m a t i c   r e p r e s e n t a t i o n   of  the  c i r c u i t  

of  the  embodiment   of  the  d a i s y   wheel  t y p e w r i t e r  
a c c o r d i n g   to  the  i n v e n t i o n ;  

Fig.   3  is  a  c i r c u i t   d i ag ram  showing   a  home  p o s i t i o n  

s e n s o r   in  the  e l e c t r o n i c   t y p e w r i t e r   shown  in  Fig.   2;  

Fig.   4  is  a  c i r c u i t   d i ag ram  showing   a  hammer  d r i v e r  

used  for   the  e l e c t r o n i c   t y p e w r i t e r   shown  in  Fig.   2;  a n d  

F i g s .   5A  and  5B  c o n s t i t u t e   a  f low  c h a r t   f o r  

e x p l a i n i n g   the  o p e r a t i o n   of  the  e l e c t r o n i c   t y p e w r i t e r  
shown  in  Fig.  2. 

F ig .   1  shows  the  s t r u c t u r e   of  a  d a i s y   wheel  DW  u s e d  
in  an  embodiment   of  an  e l e c t r o n i c   t y p e w r i t e r   a c c o r d i n g  

to  the  i n v e n t i o n .   The  d a i s y   wheel  DW  has  a  c e n t e r  
member  or  d isk   1  and  a  p l u r a l i t y   of ,   e . g . ,   100,  spokes   2 



mounted  in  a  r a d i a l   a r r a n g e m e n t   on  the  d i sk   1  and  e a c h  

having  a  p r i n t i n g   type   3  of  an  i n d i v i d u a l   c h a r a c t e r   p r o -  
vided  at  the   e n d .  

The  s p o k e s   2  i n c l u d e   a  r e f e r e n c e   spoke  2A.  The  
r e f e r e n c e   s p o k e   2A  and  a  spoke  2B  a d j a c e n t   to  and  on  
the  l e f t   s i d e   of  the  r e f e r e n c e   spoke  2A  are   made  s h o r t e r  
than  the  n e i g h b o r i n g   spokes   2.  The  disk  1  has  a  home 

p o s i t i o n   h o l e   4  formed  at  a  p o s i t i o n   c o r r e s p o n d i n g   t o  
the  r e f e r e n c e   spoke  2A.  A  spoke  2C  which  is  a n g u l a r l y  

spaced  a p a r t   s u b s t a n t i a l l y   180°  from  the  r e f e r e n c e   s p o k e  
2A  and  a  spoke   2D  a d j a c e n t   to  and  on  the  l e f t   s i d e   o f  

the  spoke  2C  a r e   a l s o   made  s h o r t e r   than  the  n e i g h b o r i n g  

spokes  2.  S p o k e s   2  n e i g h b o r i n g   and  c e n t e r e d   on  t h e  

r e f e r e n c e   s p o k e   2A  (which  c o n s t i t u t e   s u b s t a n t i a l l y  

an  upper  h a l f   of  the  i l l u s t r a t e d   d a i s y   whee l )   c o n s t i t u t e  

a  f i r s t   s p o k e   g r o u p ,   which  have  p r i n t i n g   t y p e s   3  o f  

c o m p a r a t i v e l y   f r e q u e n t l y   used  c h a r a c t e r s   such   as  s m a l l  

l e t t e r s   and  n u m e r a l s .   Spokes  2  n e i g h b o r i n g   and  c e n t e r e d  

on  the  spoke   2C  (which  c o n s t i t u t e   s u b s t a n t i a l l y   a  l o w e r  

ha l f   of  the   i l l u s t r a t e d   d a i s y   wheel)  c o n s t i t u t e   a  s e c o n d  

spoke  g roup   w i t h   p r i n t i n g   types   3  of  l e s s   f r e q u e n t l y  
used  c h a r a c t e r s   such  as  c a p i t a l   l e t t e r s   and  s p e c i a l  
c h a r a c t e r s .   The  d a i s y   wheel  OW  is  r o t a t e d   by  a  d a i s y  
wheel  motor   as  d r i v e   means  to  be  d e s c r i b e d   l a t e r .   When 

the  r e f e r e n c e   spoke   2A  comes  to  a  top  p o s i t i o n ,   a  f i r s t  

home  p o s i t i o n   s e n s o r   to  be  d e s c r i b e d   l a t e r   d e t e c t s   t h e  

hone  p o s i t i o n   ho le   4,  whereby  the  d a i s y   wheel   is  s e t   t o  

a  f i r s t   home  p o s i t i o n .   When  the  r e f e r e n c e   s p o k e   2A 

comes  to  a  b o t t o m   p o s i t i o n ,   a  second  home  p o s i t i o n  

s e n s o r   to  be  d e s c r i b e d   l a t e r   d e t e c t s   the  home  p o s i t i o n  
hole  4,  w h e r e b y   the  d a i s y   wheel  is  se t   at  a  s e c o n d   home 

p o s i t i o n .  

Fig.   2  shows  an  e s s e n t i a l   p a r t   of  the  c i r c u i t r y   o f  

the  e m b o d i m e n t   of  the  e l e c t r o n i c   t y p e w r i t e r   a c c o r d i n g   t o  

the  i n v e n t i o n .   The  c i r c u i t r y   i l l u s t r a t e d   i n c l u d e s   a 

m i c r o p r o c e s s o r   11  and  a  keyboa rd   c i r c u i t   12.  T h e  

m i c r o p r o c e s s o r   11  has  a  s h i f t   f l ag   area  SF  wh ich   s e r v e s  



as  spoke  group  d e t e r m i n a t i o n   means ,   a  t imer   TM,  a  f i r s t  

memory  Ml  where  p o s i t i o n   d a t a   "0"  for  the  r e f e r e n c e  

spoke  2A  is  p r e s e t ,   and  a  s e c o n d   memory  M2  where  p o s i -  
t i o n   da ta   "50"  for   the  spoke  2C  is  p r e s e t .   The  k e y b o a r d  
c i r c u i t   12,  a l t h o u g h   shown  on ly   s c h e m a t i c a l l y   for   t h e  
sake  of  s i m p l i c i t y   of  i l l u s t r a t i o n ,   has  c h a r a c t e r   k e y s  
i n c l u d i n g   a l p h a b e t   keys  12A  c o r r e s p o n d i n g   to  a l p h a b e t  
l e t t e r s   "a"  to- "z-"  a n d  " A "  t o   "Z"  and  numeral   keys  12B 

c o r r e s p o n d i n g   to  numera ls   "0"  to  "9",   a  s h i f t   key  12C 
which  is  o p e r a t e d   when  a  c a p i t a l   l e t t e r   is  to  be 

p r i n t e d ,   a  s h i f t   lock  key  12D  which  is  o p e r a t e d   when 

p r i n t i n g   a  c a p i t a l   l e t t e r   s u b s e q u e n t   to  a  smal l   l e t t e r  

or  p r i n t i n g   a  smal l   l e t t e r   s u b s e q u e n t   to  a  c a p i t a l  
l e t t e r ,   and  o t h e r   f u n c t i o n   k e y s .  

The  m i c r o p r o c e s s o r   11  s e q u e n t i a l l y   g e n e r a t e s   f r o m  
i t s   o u t p u t   po r t   key  s c a n n i n g   s i g n a l s   SO  to  S9  w h i c h  

are  fed  to  the  keyboard   c i r c u i t   12  via  i n v e r t e r s .   I t  
a l s o   r e c e i v e s   at  i t s   i npu t   p o r t   r e t u r n   s i g n a l s   RO  to  R7 
which  are  each  fed  back  from  the   keyboard   c i r c u i t   12 

when  each  of  the  key  s c a n n i n g   s i g n a l s   is  g e n e r a t e d .  

In  t h i s   way,  the  m i c r o p r o c e s s o r   11  d e t e c t s   an  o p e r a t e d  
key  in  the  keyboa rd   c i r c u i t   12.  U s u a l l y ,   a  v o l t a g e   +V1 
from  a  v o l t a g e   source   VS  is  s u p p l i e d   to  the  inpu t   p o r t  
at  a l l   t i m e s .   The  m i c r o p r o c e s s o r   11  a l so   r e c e i v e s   at  a 
d i f f e r e n t   i n p u t   por t   the  o u t p u t   s i g n a l s   from  the  f i r s t  

and  second  home  p o s i t i o n   s e n s o r s   13  and  14  noted  a b o v e ,  

t h e r e b y   c h e c k i n g   whether   the  home  p o s i t i o n   hole  4  o f  
the  d a i s y   wheel  is  at  a  p o s i t i o n   to  be  d e t e c t e d   by 
the  s e n s o r   13  or  14.  The  m i c r o p r o c e s s o r   11  f u r t h e r  

g e n e r a t e s ,   from  a  d i f f e r e n t   o u t p u t   p o r t ,   c o n t r o l   s i g n a l s  
for   c o n t r o l l i n g   the  o p e r a t i o n   of  a  motor   d r i v e r   1 6 ,  
which  d r i v e s   a  da i sy   wheel  m o t o r   16-1  for   r o t a t i n g   t h e  

d a i s y   wheel  and  a  c a r r i a g e   mo to r   16-2  for   moving  a  

c a r r i a g e   (not   shown)  c a r r y i n g   the  d a i s y   wheel  m o u n t e d  

t h e r e o n ,   and  a l so   the  o p e r a t i o n   of  a  hammer  d r i v e r   1 7 ,  
which  d r i v e s   a  hammer  to  s t r i k e   a  p r i n t i n g   type  3  s e t   a t  
the  p r i n t i n g   p o s i t i o n .  



Fig.  3  shows  the  c i r c u i t   c o n s t r u c t i o n   of  the   f i r s t  
home  p o s i t i o n   s e n s o r   13.  The  i l l u s t r a t e d   s e n s o r   13 
i n c l u d e s   a  l i g h t - e m i t t i n g   d iode   13-1  c o n n e c t e d   be tween   a  
v o l t a g e   s o u r c e   t e r m i n a l   at  +Vl  and  g round ,   a  p h o t o t r a n -  
s i s t o r   13-2  which  is  r e n d e r e d   c o n d u c t i v e   in  r e s p o n s e   t o  

l i g h t   from  the   l i g h t - e m i t t i n g   diode  13-1,  a  d i o d e   1 3 - 3  

c o n n e c t e d   in  o p p o s i t e   p o l a r i t y   between  the  c o l l e c t o r   a n d  
e m i t t e r   of  the   p h o t o t r a n s i s t o r   13-2,   a  r e s i s t o r   1 3 - 4  

c o n n e c t e d   be tween   the  e m i t t e r   of  the  p h o t o t r a n s i s t o r  
13-2  and  g r o u n d   and  an  i n v e r t i n g   a m p l i f i e r   13-5  f o r  

a m p l i f y i n g   and  i n v e r t i n g   the  e m i t t e r   v o l t a g e   on  t h e  

p h o t o t r a n s i s t o r   13-2  and  f e e d i n g   the  a m p l i f i e d   a n d  

i n v e r t e d   o u t p u t   to  the  m i c r o p r o c e s s o r   11.  
When  the  l i g h t   from  the  l i g h t - e m i t t i n g   d i o d e   1 3 - 1  

is  b l ocked   by  the  d i s k   1,  the   p h o t o t r a n s i s t o r   13-2  i s  

n o n c o n d u c t i v e ,   and  a  s i g n a l   at  a  high  l e v e l   is  f e d  

from  the  a m p l i f i e r   13-5  to  the  m i c r o p r o c e s s o r   1 1 .  

When  the  l i g h t   from  the  l i g h t - e m i t t i n g   d iode   13-1  i s  
i n c i d e n t   on  the  p h o t o t r a n s i s t o r   13-2  t h r o u g h   the   h o l e  
4  in  the  d i s k   1,  the  p h o t o t r a n s i s t o r   13-2  is  r e n d e r e d  

c o n d u c t i v e ,   so  t h a t   a  low  l e v e l   s i g n a l   is  p r o v i d e d   f r o m  
the   a m p l i f i e r   13-5 .   The  m i c r o p r o c e s s o r   11  t h u s   c a n  

judge   w h e t h e r   the  d a i s y   wheel   is  at  the  f i r s t   home  p o s i -  
t i o n   a c c o r d i n g   to  the  o u t p u t   of  the  s e n s o r   13.  T h e  

second   home  p o s i t i o n   s e n s o r   14  has  the  same  c o n s t r u c t i o n  

as  the  f i r s t   home  p o s i t i o n   s e n s o r   13,  and  the  m i c r o -  

p r o c e s s o r   11  can  judge   w h e t h e r   the  da i sy   wheel   is  at  t h e  
second   home  p o s i t i o n   a c c o r d i n g   to  the  o u t p u t   s i g n a l   o f  

the  s e n s o r   1 4 .  

Fig.  4  shows  an  e x a m p l e   of  the  hammer  d r i v e r   17 .  

The  i l l u s t r a t e d   hammer  d r i v e r   17  i n c l u d e s   an  npn  t r a n -  

s i s t o r   17 -1 ,   which  has  i t s   e m i t t e r   g rounded   t h r o u g h   a 
r e s i s t o r   and  whose  c o n d u c t i o n   s t a t e   is  c o n t r o l l e d  

a c c o r d i n g   to  a  d r i v e   c o n t r o l   s i g n a l   fed  from  t h e  

m i c r o p r o c e s s o r   11,  and  a  s o l e n o i d   co i l   17-2 ,   w h i c h  

has  one  end  c o n n e c t e d   to  the  c o l l e c t o r   of  the  t r a n s i s t o r  

17-1  and  the  o t h e r   end  c o n n e c t e d   to  a  v o l t a g e   t e r m i n a l  



at  +V2  t h r o u g h   a  r e s i s t o r .   When  the  m i c r o p r o c e s s o r   11 

g e n e r a t e s   a  d r i v e   c o n t r o l   s i g n a l   at  a  high  l e v e l ,   t h e  
s o l e n o i d   c o i l   17-2  is  e n e r g i z e d ,   so  t h a t   a  hammer  o r  
a c t u a t o r   is  d r i v e n   to  s t r i k e   the  c h a r a c t e r   at  t h e  

p r i n t i n g   p o s i t i o n .  
The  main  r o u t i n e   of  the  m i c r o p r o c e s s o r   11  w i l l   now 

be  d e s c r i b e d   wi th   r e f e r e n c e   to  F igs .   5A  and  5B.  In  t h e  
r o u t i n e ,   the  m i c r o p r o c e s s o r   11  f i r s t   checks  w h e t h e r  

one  of  the  keys  is  o p e r a t e d .   When  it  d e t e c t s   t h a t   o n e  
of  the  keys  is  o p e r a t e d ,   it  checks   whether   the  o p e r a t e d  

key  is  a  c h a r a c t e r   key  such  as  an  a l p h a b e t   l e t t e r   k e y  
12A  or  a  n u m e r a l   key  12B  or  s h i f t   lock  key  12D  or  o t h e r  

key.  If  i t   d e t e c t s   t h a t   the  o p e r a t e d   key  is  a  c h a r a c t e r  

key,  the  m i c r o p r o c e s s o r   11  d e t e r m i n e s   the  e x t e n t ,   t o  
which  the  d a i s y   wheel  is  to  be  r o t a t e d ,   t h r o u g h   com-  

p a r i s o n   of  the  p r e v a i l i n g   p o s i t i o n   of  the  d a i s y   wheel   t o  

the  p o s i t i o n   d a t a   of  the  p r i n t i n g   type  3  d e s i g n a t e d   by 
the  o p e r a t e d   c h a r a c t e r   key.  A c c o r d i n g   to  the  d e t e r m i n e d  

e x t e n t   of  r o t a t i o n ,   the  m i c r o p r o c e s s o r   11  d r i v e s   t h e  

d a i s y   wheel  motor   16-1  to  se t   the  d e s i g n a t e d   p r i n t i n g  

type  3  to  the  p r i n t i n g   p o s i t i o n .   Then  it  s u p p l i e s   an  

e n e r g i z a t i o n   s i g n a l   to  the  p r i n t i n g   hammer  d r i v e r   17  t o  
d r i v e   the  hammer.  Then  it   s u p p l i e s   a  c o n t r o l   s i g n a l   t o  
the  motor  d r i v e r   16  to  d r i v e   the  c a r r i a g e   mo to r   16-2  s o  

as  to  move  the  d a i s y   wheel  in  a  p r i n t i n g   d i r e c t i o n   t o  
the  next  p r i n t i n g   p o s i t i o n .   Then  it   s e t s   the  t i m e r   TM. 

If  the  m i c r o c o m p u t e r   11  d e t e c t s   t h a t   the  o p e r a t e d  

key  is  the  s h i f t   lock  key  12D,  i t   checks  w h e t h e r   t h e  

s h i f t   f l ag   SF  is  se t   in  STEP  1.  If  the  s h i f t   f l a g   SF  i s  

s e t ,   the  m i c r o c o m p u t e r   11  r e s e t s   t h i s   f l a g .   If   the   f l a g  
is  r e s e t ,   on  the  o t h e r   hand,   the  m i c r o c o m p u t e r   11  s e t s  

the  f l a g .   A f t e r   the  m i c r o p r o c e s s o r   11  r e s e t s   the  s h i f t  

f l ag   SF,  i t   checks   whe the r   the  s i g n a l   from  the   f i r s t  

home  p o s i t i o n   s e n s o r   13  is  at  a  low  l e v e l   i n d i c a t i n g  

t h a t   the  h o l e   4  is  be ing  d e t e c t e d .   If  the  s i g n a l   of  t h e  

s e n s o r   13  is  at  a  h igh  l e v e l ,   the  m i c r o p r o c e s s o r   11 

d e t e r m i n e s   the  e x t e n t   of  r o t a t i o n   of  the  d a i s y   w h e e l  



t h r o u g h   c o m p a r i s o n   of  the  p r e v a i l i n g   d a i s y   wheel   p o s i -  
t i o n   to  the  r e f e r e n c e   p o s i t i o n   da t a   "0"  of  the  r e f e r e n c e  

spoke  2A  read  out  from  the  f i r s t   memory  Ml.  A c c o r d i n g  
to  the  d e t e r m i n e d   e x t e n t   of  r o t a t i o n ,   i t   d r i v e s   t h e  

d a i s y   wheel   motor   16-1  to  s e t   the  p r i n t i n g   type   3  of  t h e  

r e f e r e n c e   spoke  2A  to  the  p r i n t i n g   p o s i t i o n .   When  t h i s  

p o s i t i o n i n g   of  the  d a i s y   wheel   is  e f f e c t e d ,   the  f i r s t  

home  p o s i t i o n   s e n s o r   13  d e t e c t s   the  home  p o s i t i o n   hole   4 

to  g e n e r a t e   the  low  l e v e l   s i g n a l .   The  o p e r a t i o n   of  t h e  

p o s i t i o n i n g   is  o m i t t e d   if  i t   is  d e t e c t e d   t h a t   the  s i g n a l  
of  the  s e n s o r   13  is  at  the  low  l e v e l .  

A f t e r   the  m i c r o c o m p u t e r   11  s e t s   the  s h i f t   f l a g   SF,  
i t   checks   w h e t h e r   the  s i g n a l   from  the  second  home  p o s i -  
t i o n   s e n s o r   12  is  at  a  low  l e v e l .   If  i t   d e t e c t s   t h a t  

the  s i g n a l   of  the  s e n s o r   14  is  at  a  high  l e v e l ,   i t  

d e t e r m i n e s   the  e x t e n t   of  r o t a t i o n   of  the  d a i s y   w h e e l  

by  c o m p a r i s o n   of  the  p r e v a i l i n g   d a i s y   wheel  p o s i t i o n  
with  the  r e f e r e n c e   p o s i t i o n   d a t a   "50"  of  the  spoke  2C 
read   out  from  the  second  memory  M2.  A c c o r d i n g   to  t h e  

d e t e r m i n e d   e x t e n t   of  r o t a t i o n ,   i t   d r i v e s   the  d a i s y   w h e e l  

motor   16-1  to  s e t   the  p r i n t i n g   type   3  of  the  spoke  2C 

to  the  p r i n t i n g   p o s i t i o n .   When  t h i s   p o s i t i o n i n g   i s  

e f f e c t e d ,   the  second   home  p o s i t i o n   s e n s o r   14  d e t e c t s   t h e  
home  p o s i t i o n   ho le   4  to  g e n e r a t e   a  low  l e v e l   s i g n a l .  
The  o p e r a t i o n   of  p o s i t i o n i n g   is  o m i t t e d   if  i t   i s  
d e t e c t e d   t h a t   the  s i g n a l   of  the  s e n s o r   14  is  at  the  low 
l e v e l .  

If  the   m i c r o p r o c e s s o r   11  d e t e c t s   no  o p e r a t e d   k e y ,  
i t   c h e c k s   w h e t h e r   the  p r e s e t   t ime  of  the  t i m e r   TM  i s  

over .   If   i t   d e t e c t s   t h a t   the   p r e s e t   time  is  o v e r ,   i t  

checks   w h e t h e r   the  s i g n a l s   f rom  the  f i r s t   and  s e c o n d  
home  p o s i t i o n   s e n s o r s   13  and  14  are   at  the  low  l e v e l .  

If  i t   d e t e c t s   t h a t   the  s i g n a l   of  one  of  the  s e n s o r s   13 

and  14  is  at  the  low  l e v e l ,   the   r o u t i n e   ends .   If   i t  

d e t e c t s   t h a t   none  of  the  s i g n a l s   of  the  s e n s o r s   13  a n d  

14  are  at  the  low  l e v e l ,   i t   c h e c k s   whe the r   the  s h i f t  

f l a g   SF  is  s e t .   If  it  d e t e c t s   t h a t   the  s h i f t   f l a g   SF  i s  



r e s e t ,   i t   d e t e r m i n e s   the  e x t e n t   of  r o t a t i o n   of  the  d a i s y  
wheel  by  c o m p a r i s o n   of  the  p r e v a i l i n g   d a i s y   wheel   p o s i -  
t i o n   with  the   p o s i t i o n   da ta   "0"  of  the  r e f e r e n c e   s p o k e  
2A  read  out  from  the  f i r s t   memory  Ml.  Then  i t   d r i v e s  

the  d a i s y   wheel   motor   16-1  a c c o r d i n g   to  the  d e t e r m i n e d  
e x t e n t   of  r o t a t i o n   to  se t   the  p r i n t i n g   type   3  of  t h e  
r e f e r e n c e   spoke   2A  to  the  p r i n t i n g   p o s i t i o n .   When  t h i s  

p o s i t i o n i n g   is  e f f e c t e d ,   the  f i r s t   home  p o s i t i o n   s e n s o r  
13  d e t e c t s   the  home  p o s i t i o n   hole  4  to  g e n e r a t e   a  low 
l e v e l   s i g n a l .  

If  the  m i c r o p r o c e s s o r   11  d e t e c t s   t h a t   the  s h i f t  

f l ag   SF  is  s e t   in  STEP  2,  i t   d e t e r m i n e s   the  e x t e n t   o f  
r o t a t i o n   of  the  d a i s y   wheel  by  c o m p a r i s o n   of  t h e  

p r e v a i l i n g   d a i s y   wheel  p o s i t i o n   to  the  p o s i t i o n   d a t a  
"50"  of  the   spoke  2C  read  out  from  the  s e c o n d   memory  Ml. 

A c c o r d i n g   to  the  d e t e r m i n e d   e x t e n t   of  r o t a t i o n ,   i t  
d r i v e s   the  d a i s y   wheel  motor   15  to  se t   the   p r i n t i n g   t y p e  
3  of  the  spoke   2C  to  the  p r i n t i n g   p o s i t i o n .   When  t h i s  

p o s i t i o n i n g   is  e f f e c t e d ,   the  second  home  p o s i t i o n   s e n s o r  
14  d e t e c t s   the  home  p o s i t i o n   hole  4  to  g e n e r a t e   a  low 

l e v e l   s i g n a l .  

As  has  been  shown,  with  the  above  e m b o d i m e n t   of  t h e  

i n v e n t i o n   in  r e s p o n s e   to  the  o p e r a t i o n   of  a  c h a r a c t e r  

key,  the  e x t e n t   to  which  the  d a i s y   wheel  is  to  be  

r o t a t e d   is  d e t e r m i n e d   by  c o m p a r i s o n   of  the  p r e v a i l i n g  

d a i s y   wheel   p o s i t i o n   with  the  p o s i t i o n   d a t a   of  t h e  

p r i n t i n g   t ype   c o r r e s p o n d i n g   to  the  o p e r a t e d   c h a r a c t e r  

key  to  d r i v e   the  d a i s y   wheel  motor  16-2  a c c o r d i n g   t o  
the  d e t e r m i n e d   e x t e n t   of  r o t a t i o n ,   s e t t i n g   a  c o r r e -  
s p o n d i n g   p r i n t i n g   type  to  the  p r i n t i n g   p o s i t i o n .   At  
t h i s   t ime  the  t imer   T  is  s e t .   When  no  c h a r a c t e r   key  i s  

s u b s e q u e n t l y   o p e r a t e d   u n t i l   the  p r e s e t   t ime  of  the  t i m e r  

TM  is  o v e r ,   e i t h e r   r e f e r e n c e   spoke  2A  or  2C  is  se t   t o  
the  p r i n t i n g   p o s i t i o n   d e p e n d i n g   on  w h e t h e r   the  s h i f t  

f l a g   SF  is  s e t   or  r e s e t .   If  i t   is  found  t h a t   the  s h i f t  

f l ag   SF  is  r e s e t ,   the  r e f e r e n c e   spoke  2A  is  s e t   to  t h e  

p r i n t i n g   p o s i t i o n .   If   the  s h i f t   f lag   SF  is  s e t ,   t h e  



spoke  2C  is  s e t   to  the   p r i n t i n g   p o s i t i o n .   In  t h i s   w a y ,  
when  the  p r e s e t   t ime   of  the  t i m e r   TM  is  over   w i t h o u t  

any  c h a r a c t e r   key  o p e r a t e d   d u r i n g   t h i s   t ime ,   e i t h e r  
r e f e r e n c e   spoke  2A  or  2C  of  the  d a i s y   wheel  is  s e t   t o  
the   p r i n t i n g   p o s i t i o n   to  be  r eady   for   the  s u b s e q u e n t  
p r i n t i n g   o p e r a t i o n .   T h e r e f o r e ,   if  a  s u b s e q u e n t l y  

o p e r a t e d   c h a r a c t e r   key  c o r r e s p o n d s   to  a  c h a r a c t e r   in  t h e  

same  group  as  the  c h a r a c t e r   of  the  p r e c e d i n g   o p e r a t e d  
c h a r a c t e r   key,  the   c h a r a c t e r   of  t h a t   c h a r a c t e r   key  i s  
w i t h i n   the  s e m i c i r c l e   arc   c e n t e r e d   on  the  r e f e r e n c e  

spoke   2A  or  2C  in  t he   p r i n t i n g   p o s i t i o n .   Thus,  t h e  

e x t e n t   of  r o t a t i o n   of  the  d a i s y   wheel  n e c e s s a r y   for   t h e  

s u b s e q u e n t l y   o p e r a t e d   c h a r a c t e r   key  can  be  r educed   s o  
t h a t   the  s u b s e q u e n t   c h a r a c t e r   can  be  p r i n t e d   more  
q u i c k l y .  

F u r t h e r ,   when  the   s h i f t   lock  key  2D  is  o p e r a t e d ,  
the   s t a t e   of  the  s h i f t   f l ag   SF  is  i n v e r t e d ,   and  t h e  
r e f e r e n c e   spoke  2A  or  2C  is  i m m e d i a t e l y   se t   to  t h e  

p r i n t i n g   p o s i t i o n   a c c o r d i n g   to  the  i n v e r t e d   s t a t e   o f  
the   s h i f t   f l a g   SF.  Thus ,   when  the  s h i f t   lock  key  12D 

is  o p e r a t e d   for   p r i n t i n g   a  c a p i t a l   l e t t e r   a f t e r   a 
p r e c e d i n g   smal l   l e t t e r   or  p r i n t i n g   a  smal l   l e t t e r   a f t e r  

a  p r e c e d i n g   c a p i t a l   l e t t e r ,   the  d a i s y   wheel  is  c o n -  

c u r r e n t l y   s e l e c t i v e l y   s e t   to  the  f i r s t   or  second  home 

p o s i t i o n   t h a t   c o r r e s p o n d s   to  a  s m a l l e r   e x t e n t   of  d a i s y  
wheel   r o t a t i o n   n e c e s s a r y   for   the  p r i n t i n g   of  the  s u b -  

s e q u e n t   c h a r a c t e r .   Thus ,   a g a i n   in  t h i s   case  the  s u b -  

s e q u e n t   c h a r a c t e r   can  be  s p e e d i l y   p r i n t e d   in  r e s p o n s e   t o  

the   key  o p e r a t i o n .  
F u r t h e r ,   even  in  the  case  of  s u c c e s s i v e l y   p r i n t i n g  

c h a r a c t e r s   l e s s   f r e q u e n t l y   used  such  as  c a p i t a l   l e t t e r s  

and  s p e c i a l   c h a r a c t e r s   which  are  p r o v i d e d   on  spokes   com-  

p a r t i v e l y   r emote   from  the  r e f e r e n c e   spoke  2A,  a  s p e e d y  

p r i n t i n g   o p e r a t i o n   can  be  o b t a i n e d   in  r e s p o n s e   to  t h e  

key  o p e r a t i o n   b e c a u s e   the  d a i s y   wheel  is  se t   to  r o t a t e  

e i t h e r   the  f i r s t   or  s econd   p o s i t i o n ,   r e q u i r i n g   a  s m a l l  

r o t a t i o n   of  the  d a i s y   whee l ,   in  r e s p o n s e   to  t h e  



o p e r a t i o n   of  the  s h i f t   lock  key  12D.  Thus,   i t   i s  

p o s s i b l e   to  m a i n t a i n   a  s u b s t a n t i a l l y   c o n s t a n t   k e y  
o p e r a t i o n   rhythm  of  the  t y p i s t   and  p r e v e n t   m i s t y p i n g   a s  
much  as  p o s s i b l e .  

While  the  i n v e n t i o n   has  been  d e s c r i b e d   in  c o n j u n c -  
t i o n   with  a  p r e f e r r e d   embod imen t   t h e r e o f ,   the  e m b o d i m e n t  

is  by  no  means  l i m i t a t i v e .   For  e x a m p l e ,   whi le   the  a b o v e  

embodiment   has  used  the  home  p o s i t i o n   s e n s o r s   13  and 

14,  the  s e n s o r   14  may  be  o m i t t e d .   In  t h i s   case ,   t h e  

d a i s y   wheel  is  set   to  the  second   home  p o s i t i o n   t h r o u g h  
the  c a l c u l a t i o n   of  the  e x t e n t   of  r o t a t i o n   of  the  d a i s y  
wheel  n e c e s s a r y   to  get  from  the  p r e v a i l i n g   p o s i t i o n   t o  
the  second  home  p o s i t i o n   t h e r e o f .   F u r t h e r ,   while   in  t h e  

above  embodiment   the  spokes   2A  to  2D  have  had  a  s m a l l e r  

l e n g t h   than  the  l e n g t h   of  the  o t h e r   s p o k e s ,   they  may 
have  the  same  l e n g t h   as  the  o t h e r   s p o k e s .   F u r t h e r ,   no 

p r i n t i n g   type  may  be  p r o v i d e d   on  the  end  of  the  s p o k e s  
2A  to  2D.  M o r e o v e r ,   the  r e f e r e n c e   spoke  2C  may  not  be  

p r o v i d e d   at  an  ang le   of  180°  r e l a t i v e   to  the  r e f e r e n c e  

spoke  2A  but  may  be  at  any  o t h e r   s u i t a b l e   angle   r e l a t i v e  

t h e r e t o .  



1.  A  d a i s y   wheel  t y p e w r i t e r   c o m p r i s i n g :  

a  d a i s y   wheel  (DW)  i n c l u d i n g   a  c e n t e r   member  (1 )  

and  a  p l u r a l i t y   of  s p o k e s   (2)  mounted  in  a  r a d i a l  

a r r a n g e m e n t   on  s a i d   c e n t e r   member  (1 ) ,   s a i d   spokes  ( 2 )  

i n c l u d i n g   a  f i r s t   r e f e r e n c e   spoke  (2A)  and  h a v i n g  

r e s p e c t i v e   p r i n t i n g   t y p e s   (3)  p r o v i d e d   at  the  end;  a 
k e y b o a r d   c i r c u i t   ( 1 2 ) ,   i n c l u d i n g   a  p l u r a l i t y   o f  

c h a r a c t e r   keys  (12A,  12B)  s e l e c t i v e l y   o p e r a t e d   t o  

g e n e r a t e   p r i n t i n g   d a t a ,   d e s i g n a t i n g   a  c o r r e s p o n d i n g   one  
of  s a i d   p r i n t i n g   t y p e s   (3)  and  at  l e a s t   one  f u n c t i o n   k e y  
(12C,  12D);  d a i s y   wheel  d r i v e   means  (16,  16-1)  f o r  

c a u s i n g   the  r o t a t i o n   of  s a i d   d a i s y   wheel  (DW)  a c c o r d i n g  
to  a  d r i v e   s i g n a l ;   hammer  d r i v e   means  (17) ;   c o n t r o l  

means  (11,   TM,  Ml,  M2)  fo r   p r o v i d i n g   a  d r i v e   s i g n a l   t o  
s a i d   d a i s y   wheel  d r i v e   means  a c c o r d i n g   to  inpu t   p r i n t i n g  
da t a   to  cause   the  r o t a t i o n   of  s a id   d a i s y   wheel  (DW)  t o  

se t   a  p r i n t i n g   type  d e s i g n a t e d   by  sa id   i n p u t   p r i n t i n g  
da t a   to  a  p r i n t i n g   p o s i t i o n ;   and  s u p p l y i n g   a  p r i n t i n g  
command  s i g n a l   to  s a i d   hammer  d r i v e   means  (17)  and  a 
f i r s t   home  p o s i t i o n   s e n s o r   means  (13)  for   p r o v i d i n g   an  

o u t p u t   s i g n a l   to  s a i d   c o n t r o l   means  (11,  TM,  Ml,  M2) 

when  d e t e c t i n g   t h a t   s a i d   f i r s t   r e f e r e n c e   spoke  (2A)  i s  

at  a  home  p o s i t i o n ;  
c h a r a c t e r i z e d   in  t h a t   s a id   p l u r a l i t y   of  spokes  ( 2 )  

i n c l u d e   a  second   r e f e r e n c e   spoke  (2C)  and  are  g r o u p e d  
i n t o   f i r s t   and  second   g r o u p s   r e s p e c t i v e l y   i n c l u d i n g   s a i d  

f i r s t   and  second   r e f e r e n c e   spokes   (2A,  2C),  sa id   c o n t r o l  

means  (11,  TM,  Ml,  M2)  i n c l u d e s   da ta   g e n e r a t i n g   means  
(SF)  f o r   g e n e r a t i n g   g roup   d e s i g n a t i o n   d a t a   r e p r e s e n t i n g  
which  one  of  s a i d   f i r s t   and  second  spoke  groups   i s  

d e s i g n a t e d ,   and  s a id   c o n t r o l   means  (11,  TM,  Ml,  M2)  s e t s  

a  s e l e c t e d   one  0f  s a i d   f i r s t   and  second   r e f e r e n c e   s p o k e  

to  the  home  p o s i t i o n   a c c o r d i n g   to  s a i d   group  d e s i g n a t i o n  

d a t a   when  it   d e t e c t s   no  s u b s e q u e n t   p r i n t i n g   data  u n t i l  

the  l a p s e   of  a  p r e d e t e r m i n e d   p e r i o d   of  t i m e .  



2.  The  d a i s y   wheel  t y p e w r i t e r   a c c o r d i n g   to  c l a i m  

1,  c h a r a c t e r i z e d   in  t h a t   s a id   d a i s y   wheel  t y p e w r i t e r  
f u r t h e r   c o m p r i s e s   a  second  home  p o s i t i o n   s e n s o r   m e a n s  
(14)  for  p r o v i d i n g   an  o u t p u t   s i g n a l   to  sa id   c o n t r o l  

means  (11,  TM,  Ml,  M2)  when  d e t e c t i n g   t h a t   s a i d   s e c o n d  
r e f e r e n c e   spoke   (2C)  is  at  the  home  p o s i t i o n .  

3.  The  d a i s y   wheel  t y p e w r i t e r   a c c o r d i n g   to  c l a im   1 

or  2,  c h a r a c t e r i z e d   in  t h a t   s a id   f i r s t   and  s e c o n d  

r e f e r e n c e   s p o k e s   (2A  and  2C)  have  a  s m a l l e r   l e n g t h   t h a n  
the  l e n g t h   of  the  o t h e r   spokes   ( 2 ) .  

4.  The  d a i s y   wheel  t y p e w r i t e r   a c c o r d i n g   to  c l a im  1 

or  2,  c h a r a c t e r i z e d   in  t h a t   sa id   f i r s t   and  s e c o n d  
r e f e r e n c e   s p o k e s   (2A  and  2C)  and  spokes   (2B  and  2C)  e a c h  

a d j a c e n t   to  each   of  s a id   f i r s t   and  second  r e f e r e n c e  

spokes   (2B  and  2C)  have  a  l e n g t h   s m a l l e r   t han   the  l e n g t h  
of  the  o t h e r   spokes   ( 2 ) .  

5.  The  d a i s y   wheel  t y p e w r i t e r - a c c o r d i n g   to  a n y  
one  of  c l a i m s   1  to  4,  c h a r a c t e r i z e d   in  t h a t   s a i d  

c o n t r o l   means  (11,  TM,  Ml,  M2)  i n c l u d e s   f i r s t   a n d  
second  m e m o r i e s   (Ml  and  M2)  s t o r i n g   p o s i t i o n   d a t a  

r e p r e s e n t i n g   the  a n g u l a r   p o s i t i o n s   of  s a id   f i r s t   a n d  

second  r e f e r e n c e   spokes   (2A  and  2C)  and,  when  d e t e c t i n g  

no  s u b s e q u e n t   p r i n t i n g   da ta   u n t i l   the  l a p s e   of  a 
p r e d e t e r m i n e d   p e r i o d   of  t ime ,   compares   the  p r e v a i l i n g  

p o s i t i o n   of  s a i d   f i r s t   or  second  r e f e r e n c e   spoke  (2A  o r  
2C)  with  p o s i t i o n   da ta   in  sa id   f i r s t   or  s e c o n d   memory  
(Ml  or  M2)  a c c o r d i n g   to  sa id   group  d e s i g n a t i o n   d a t a   a n d  

s e t s   one  of  s a i d   f i r s t   and  second   r e f e r e n c e   s p o k e s   (2A 

or  2C)  to  the  home  p o s i t i o n   a c c o r d i n g   to  the  r e s u l t   o f  

the  c o m p a r i s o n .  
6.  The  d a i s y   wheel  t y p e w r i t e r   a c c o r d i n g   to  a n y  o n e  

of  c l a i m s   1  to  5,  c h a r a c t e r i z e d   in  t h a t   s a i d   d a t a  

g e n e r a t i n g   means  is  a  f l ag   memory  (SF),   s a i d   c o n t r o l  

means  (11,  TM,  Ml,  M2)  s e t s   in  s a id   f lag   memory  (SF)  a  

f l a g   r e p r e s e n t i n g   which  one  of  s a i d   f i r s t   and  s e c o n d  

spoke  g r o u p s   is  d e s i g n a t e d .  












