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©  Electromechanical  controller. 
  A  controller  including  a  servo  to  time  movement  of  an 
animated  character  with  audible  sounds  reproduced  in 
synchronism  with  control  signals  for the  servo.  A  slippable 
friction  drive  also  makes  it  permissible  to  interrupt  move- 
ment  of  the  character  for  any  period  of  time.  After  such  an 
interruption  is  terminated,  the  servo  and  friction  drive  return 
the  movement  of  the  character  to  a  normal  phase  and 
amplitude. 



BACKGROUND  OF  THE  INVENTION 
T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   for  t iming   t h e  

mot ion   of  an  an imated   c h a r a c t e r ,   and  more  p a r t i c u l a r l y   t o  

means  for  a c c u r a t e l y   caus ing   the  c h a r a c t e r   to  move  in  t i m e d  
r e l a t i o n   wi th   a  sound  t r a c k   or  the  l i k e .  

PRIOR  ART  STATEMENT 
It  is  known  in  the  p r i o r   a r t   t h a t   c o n t r o l   s i g n a l s   and  

a u d i b l e   sounds  may  be  r e p r o d u c e d   t o g e t h e r   from  s i d e - b y - s i d e  
r e c o r d i n g s   t h e r e o f   for  caus ing   a  c h a r a c t e r   to  be  a n i m a t e d  
i n  t i m e   with  the  sounds.   Such  an  a r r a n g e m e n t   is  d i s c l o s e d  
in  Rogers  U.S.  Pa t .   No.  3 ,131 ,497   i s s u e d   May  5,  1964 .  

The  f o r e g o i n g   p r i o r   a r t  a r r a n g e m e n t   does  n o t  
a c c u r a t e l y   c o n t r o l   the  c h a r a c t e r   movements .   M o r e o v e r ,  
i n t e r r u p t i o n   of  such  movements  can  cause  c u m u l a t i v e   d i s l o c a -  
t i o n   of  sound  and  m o t i o n .  

SUMMARY  OF  THE  INVENTION 
The  a b o v e - d e s c r i b e d   and  o t h e r   d i s a d v a n t a g e s   of  t h e  

p r i o r   a r t   are  overcome  by  p r o v i d i n g   a  se rvomechan i sm  t o  
c o n t r o l   the  movement  of  an  an imated   c h a r a c t e r   s y n c h r o n o u s l y  
wi th   sounds  r e c o r d e d   c o n t e m p o r a n e o u s l y   wi th   c o n t r o l   s i g n a l s  
for   the  s e r v o .  

The  a u d i o - v i s u a l   e f f e c t   of  the  s y n c h r o n o u s l y   c o n -  
t r o l l e d   a n i m a t i o n   is  t h e r e b y   much  improved  over  e f f e c t s  

p roduced   by  p r i o r   a r t   a p p a r a t u s .  
F u r t h e r ,   i n t e r r u p t e d   mot ion  is  p e r m i t t e d   by  a  

s l i p p a b l e   f r i c t i o n   d r i v e .   The  same  is  a l so   employed  w i t h  
the  servo  to  r e t u r n   a n i m a t i o n   to  servo  c o n t r o l .  

BRIEF  DESCRIPTION OF  THE  DRAWINGS 
In  the  d rawings ,   which  are  to  be  r e g a r d e d   as  m e r e l y  

i l l u s t r a t i v e :  

Fig.  1  is  a  b lock  d iagram  of  a  c o n t r o l l e r   c o n s t r u c t e d  
in  a cco rdance   wi th   the  p r e s e n t   i n v e n t i o n ;  



Fig.   2  is  a  s c h e m a t i c   d iagram  of  a  s e r v o m e c h a n i s m  

employed  w i t h   the  i n v e n t i o n ;  
F ig .   3  is  a  p e r s p e c t i v e   view  of  the  mouth  of  a  

toy  f i g u r e   to  be  a n i m a t e d ;  
F ig .   4  is  an  e x p l o d e d   p e r s p e c t i v e   view  of  two 

servo  motors   and  m o u n t i n g s   t h e r e f o r ;  
F ig .   5  is  an  exp loded   p e r s p e c t i v e   view  wi th   some  o f  

the  s t r u c t u r e s   of  Fig .   4  a s s e m b l e d ;  

F ig .   6  is  an  exp loded   p e r s p e c t i v e   view  of  a n o t h e r  
embodiment   of  the  p r e s e n t   i n v e n t i o n ;   a n d  

F i g s .   7,  8  and  9  are  d i a g r a m m a t i c   views  i l l u s t r a t i n g  
mot ion   of  the  an ima ted   toy  f i g u r e .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 
In  the  d r a w i n g s ,   in  Fig .   1,  a  c o n v e n t i o n a l   a u d i o  

s o u r c e   10  is  p r o v i d e d   for   p r o d u c i n g   audio  s i g n a l s   in  a n  
audio   c h a n n e l   11,  and  c o n v e n t i o n a l   p u l s e   wid th   m o d u l a t e d  
c o n t r o l   s i g n a l s   in  a  c o n t r o l   channe l   12 .  

Audio  s i g n a l s   are  i m p r e s s e d   upon  a  c o n v e n t i o n a l  
s p e a k e r   13  v i a   a  c o n v e n t i o n a l   p r e a m p l i f i e r   14  and  a  c o n v e n -  
t i o n a l   power  a m p l i f i e r   15.  A  c o n v e n t i o n a l   volume  c o n t r o l   16 
is  c o n n e c t e d   to  power  a m p l i f i e r   15 .  

The  c o n t r o l   s i g n a l s   are  i m p r e s s e d   upon  the  i n p u t  
of  a  s e r v o m e c h a n i s m   17  t h r o u g h   a  c o n v e n t i o n a l   s i g n a l   p r o -  
c e s s o r   18,  a  c o n v e n t i o n a l   decoder   19,  and  a  c o n v e n t i o n a l  
p u l s e   w id th   d e m o d u l a t o r   2 0 .  

Se rvomechan i sm  17  moves  an  ou tpu t   dev i ce   21  t h r o u g h  
a  s l i p p a b l e   f r i c t i o n   d r i v e   to  be  d e s c r i b e d .  

Se rvomechan i sm  17  is  shown  in  more  d e t a i l   in  F ig .   2 
i n c l u d i n g   an  i n v e r t e r   22  c o n n e c t e d   from  an  i n p u t   lead   23  t o  
the  i n v e r t i n g   i n p u t   of  a  d i f f e r e n t i a l   a m p l i f i e r   24  via   a  
r e s i s t o r   25  and  a  j u n c t i o n   26.  I n v e r t e r   22  may  be  o m i t t e d  
i f   the  i n p u t   lead   23  always  c a r r i e s   a  n e g a t i v e   p o t e n t i a l .  

A  p o t e n t i o m e t e r   27  is  p r o v i d e d   having   a  w ind ing   28 
and  a  w ipe r   29  c o n n e c t e d   to  j u n c t i o n   26  via  a  r e s i s t o r   30 .  



The  n o n i n v e r t i n g   inpu t   of  a m p l i f i e r   24  is  grounded.   A 

r e s i s t o r   31  is  c o n n e c t e d   from  one  end  of  winding  28  t o  

a  p o s i t i v e   p o t e n t i a l   V. 
A  r e s i s t o r   32  is  c o n n e c t e d   from  the  o the r   end  o f  

winding   28  to  g r o u n d .  
A  f e e d b a c k   r e s i s t o r   33  is  connec t ed   from  an  o u t p u t  

j u n c t i o n   34  to  j u n c t i o n   26.  The  ou tpu t   of  a m p l i f i e r   24  i s  
connec t ed   to  a  s e r v o m o t o r   M  via  j u n c t i o n   34.  Servomotor   M 
d r i v e s   pot  wiper   29  and  ou tpu t   dev ice   21.  

Se rvomechan i sm  17  may  be  of  the  type  employed  t o  
c o n t r o l   m e c h a n i c a l   movement,  but  the  same  has  not  b e e n  

employed  in  the  p r i o r   a r t   to  c o n t r o l   the  movement  of  a n  
an imated   c h a r a c t e r   s y n c h r o n o u s l y   wi th   the  r e p r o d u c t i o n   o f  
a u d i b l e   sounds .   For  example,   a  toy  f i g u r e   may  thus  b e  
moved  a p p r o p r i a t e l y   so  t h a t   i t   appea r s   to  speak  or  to  s i n g .  

In  some  cases   f eedback   r e s i s t o r   33  may  be  o m i t t e d .  
In  any  case ,   a m p l i f i e r   24  d r i v e s   s e rvomoto r   M  u n t i l   j u n c t i o n  
26  is  at  a  v i r t u a l   ground.   Servomotor   M  has  an  ou tpu t   s h a f t  
35.  The  a n g u l a r   p o s i t i o n   of  s h a f t   35  is  then  a  f u n c t i o n   o f  

or  d i r e c t l y   p r o p o r t i o n a l   to  the  a m p l i t u d e   of  the  n e g a t i v e  
p o t e n t i a l   a p p e a r i n g   at  the  ou tpu t   of  i n v e r t e r   22 .  

Note,   in  a c c o r d a n c e   wi th   an  o u t s t a n d i n g   f e a t u r e   o f  
the  p r e s e n t   i n v e n t i o n ,   t h a t   se rvomechan ism  17  employs  
a p l i f i e r   24  of  a  p o s i t i v e   gain  such  t h a t   se rvomotor   s h a f t   35 
is  r a p i d l y   d r i v e n   to  f o l l o w   the  p o t e n t i a l   on  inpu t   lead   23 
wi th   a  minimum  or  no  o v e r s h o o t .   The  c o n t r o l   s i g n a l s   a r e  
manua l ly   r e c o r d e d   wi th   the  r e c o r d i n g   or  r e p r o d u c t i o n   of  t h e  
sound  in  a  c o n v e n t i o n a l   manner.   Thus,  i f   the  c o n t r o l   s i g n a l s  
are  p r o p e r l y   and  a lmost   s y n c h r o n o u s l y   r e c o r d e d   with  the  s o u n d ,  
the  motion  is  p r o p e r l y   and  s y n c h r o n o u s l y   p roduced   wi th   t h e  
sound  because   of  the  r a p i d   r e s p o n s e   of  the  se rvomechan i sm  17 .  

The  nose  36  and  l o w e r  j a w   37  of  a  toy  f i g u r e   a r e  
shown  in  Fig.   3.  I n  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n t i o n ,  
the  toy  f i g u r e   may  be  made  to  appear   to  t a l k   or  to  sing  by  
moving  the  nose  36  and  the  jaw  37 .  



The  axes  of  bo re s   38  and  39  are  not   p i v o t   axes .   The  

bo res   38  and  39  are  s l o t s   to  f a c i l i t a t e   assembly   by  s l i d i n g  
the  nose  and  mouth  a s s e m b l i e s   i n to   them.  The  a c t u a l   p i v o t  

axes  are  i n s i d e   the  nose  and  mouth  as  shown  at  88  and  89  i n  

F i g s .   1  and  8 .  
Pa r t   65  is  a  p a r t   of  the  nose  and  r o t a t e s   up  a n d  

down  on  p i v o t   A.  P r o j e c t i o n   66  s l i d e s   i n to   bore  38  and  b e -  

comes  a  f ixed   e x t e n s i o n   of  the  head  f rame,   p r o j e c t i o n   66 

p a s s i n g   th rough   the  s l o t   in  p a r t   65  and  p r o v i d i n g   the  up  a n d  

down  " s t o p s "   for   the  n o s e .  
Se rvomotors   40  and  41  are  shown  in  Fig.   4  to  d r i v e  

g e a r s   42  and  43,  r e s p e c t i v e l y .   Gears  42  and   43  are  r e s p e c t -  
i v e l y   c o n n e c t e d   to  f r i c t i o n   d r i ve   r o l l e r s   44  and  45 .  

Se rvomotors   40  and  41  have  h o u s i n g s   46  and  47  w h i c h  

are  h i n g e d   at  48  and  49.  Hous ings   4  and  47  are  s p r i n g  
b i a s e d   by  h e l i c a l l y   c o i l e d   t e n s i o n   s p r i n g s   50  and  51  f i x e d  
to  b r a c k e t s   52  and  53  t h a t   a re ,   in  t u r n ,   f i x e d   to  r e s p e c t i v e  
h o u s i n g s   46  and  47.  Ends  54  and  55  of  s p r i n g s   50  and  51 

are   f i x e d   to  appendages   56  and  57  of  a  s u p p o r t i n g   frame  58 
to  which  h o u s i n g s   46  and  47  are  h inged   at  48  and  49 .  

As  shown,  bo res   38  and  39  are  p r o v i d e d   in  a p p e n d a g e s  
59  and  60  of  frame  5 8 .  

Frame  58  has  e x t e n s i o n s   61  and  62  which  can  t h e m s e l v e s  
be  s u p p o r t e d   in  a  f e r r u l e   63 .  

In  Fig.   5,  an  a r c u a t e l y   shaped  member  64  is  shown 
which  is  o s c i l l a t e d   about   ax i s   by  f r i c t i o n a l  

engagement   of  d r i v e   r o l l e r   44  t h e r e w i t h .   Member  64  i s  
f i x e d   r e l a t i v e   to  jaw  37  and  t h e r e f o r e   o s c i l l a t e s   jaw  37 
t h e r e w i t h .  

S i m i l a r l y ,   an  a r c u a t e l y   shaped  member  65  f i xed   t o  
nose  36  is  d r i v e n   by  f r i c t i o n a l   engagement   of  d r ive   r o l l e r  
45  t h e r e w i t h .   Nose  36  has  a  p r o j e c t i o n   66  f i xed   r e l a t i v e  
t h e r e t o   which  has  an  e n l a r g e m e n t   67  on  a  stem  68 .  

In  Fig.   6,  an  assembly  69  i n c l u d i n g   a  s e r v o m o t o r  
70  is  shown  for  c a u s i n g   some  movement .  

Servomotor   70  has  a  hous ing   73,  as  b e f o r e ,   a  h i n g e  
ax i s   74  and  a  t e n s i o n   s p r i n g   75 .  



Housing  73  has  a  cover   76  th rough   which  a  gear  77 
f ixed   to  a  d r ive   r o l l e r   78  is  d r i v e n .   R o l l e r   78  f r i c -  

t i o n a l l y   engages  a n o t h e r   a r c u a t e l y   shaped  member  79.  Member 
79 has   a  web  80  wi th   an  a r c u a t e   s l o t   81  t h e r e t h r o u g h .   A 
f ixed   stop  82  ex t ends   t h r o u g h   s l o t   81 .  

E x c e p t  f o r   f i x e d   s t r u c t u r e   83,  the  s t r u c t u r e   f o r  

moving  nose  36  and  jaw  37  may  be  the  same  as  t h a t   shown  i n  
Fig.   6.  

Al though   o v e r t r a v e l   is  not  n e c e s s a r y ,   d r ive   r o l l e r s  
44  and  45  may  o v e r t r a v e l   s l i g h t l y   in  d i r e c t i o n s   o p p o s i t e  
those  of  arrows  84  and  85.  A f t e r   t h a t ,   movemen t  i n   d i r e c t i o n s  
84  and  85  w i l l   take  p l a c e .   Note  a lso   s tops  86  and  87  a n d  
axes  of  r o t a t i o n   88  and  89  i n  F i g .   7 .  

When  s tops   86  and  87  are  p o s i t i o n e d   in  s l o t s   90  a n d  
91  as  shown  in  Fig.   8,  d r i v e   r o l l e r s   44  and  45  e v e n t u a l l y  
r e v e r s e   and  move  in  d i r e c t i o n s   as  shown  at  92  and  93.  

When  s l o t s   90  and  91  are  p o s i t i o n e d   a round  s tops   86 
and  87  shown  in  Fig.   9,  d r i v e   r o l l e r s   44  and  45  w i l l   b e  
r o t a t e d   in  d i r e c t i o n s   94  and  95  or  in  d i r e c t i o n s   o p p o s i t e  
t h e r e t o   depending   upon  w h e t h e r   the  nose  36  and  jaw  37  a r e  
moving  t o w a r d  e a c h   o the r   or  away  from  each  o t h e r .  

Note  w i l l   be  t aken   t h a t   the  force   s u p p l i e d   by  s p r i n g  
51  d e t e r m i n e s   the  p r e s s u r e   of  d r ive   r o l l e r   45  on  member  65 .  
S i m i l a r l y ,   the  fo rce   s u p p l i e d   by  sp r i ng   50  d e t e r m i n e s   t h e  

p r e s s u r e   of  d r ive   r o l l e r   44  on  member  64.  Housing  46  i s  
p i v o t e d   at  96.  Housing  47  is  p i v o t e d   at  97 .  

From  the  f o r e g o i n g   i t   w i l l   be  a p p r e c i a t e d   t ha t   s e r v o -  
motors  40  and  41,  be ing   of  the  type  shown  at  M  in  Fig.   2 ,  
o p e r a t e   wi th   a  s e r v o m e c h a n i s m   of  the  t ype  17   shown  in  Fig.   2 
to  p rov ide   a  l a r g e   dynamic  r e s p o n s e   to  input   s i g n a l s   on  
input   leads   t h e r e t o .   C o n t i n u o u s ,   f a s t   and  a c c u r a t e   m o t i o n  
c o n t r o l   is  thus  p r o v i d e d   as  opposed  to  the  l i m i t e d   c o n t r o l  
p r o v i d e d   in  the  p r i o r   a r t .  

Another   o u t s t a n d i n g   advan tage   of  the  i n v e n t i o n   i s  
t ha t   nose  36  and  jaw  37  may  be  manual ly   held  t o g e t h e r   w i t h  
one  hand  for  an  i n d e t e r m i n a t e   pe r iod   of  t ime.  In  such  a 
case ,   d r ive   r o l l e r s   44  and  45  w i l l   s l i p   on  members  64  and  65 .  



A f t e r   the  nose  36  and  jaw  37  are  r e l e a s e d ,   the  s t ops   86  and  

87  w i l l   cause  the  movements  of  nose  36  and  jaw  37  to  r e t u r n  

to  t h e i r   normal   phases   and  a m p l i t u d e s   and  in  a  manner  t o  
be  in  time  with  or  synch ronous   with  the  t a l k i n g ,   s i n g i n g   o r  
o t h e r   sounds  r e p r o d u c e d   by  speaker   13.  That  i s ,   t h e r e   i s  

a  r e c o v e r y   mechanism  a f t e r   motion  has  been  i n t e r r u p t e d .  
In  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n t i o n ,   t h e  

r a d i o   b r o a d c a s t   of  s i g n a l s   for  sound  and  c o n t r o l   s i g n a l  
r e p r o d u c t i o n   may  be  m a d e .  

The  r e c o r d i n g   of  p u l s e   width  modu la t ed   c o n t r o l   s i g n a l s  

may  be  made  manua l ly   in  r e a l   t i m e .  
The  p r e s e n t   i n v e n t i o n   may  be  employed  to  move  a  

mouth,   eyes ,   arms,  legs   or  a l l   movable  p a r t s   of  a  c h a r a c t e r  
to  be  a n i m a t e d ,   or  any  one  or  more  of  such  p a r t s   a lone   o r  
in  any  c o m b i n a t i o n .   Moreover ,   the  i n v e n t i o n   may  be  emp loyed  
to  move  a  p a r t   of  an  an imated   sign  or  the  l i k e   not  n e c e s s a r i l y  
r e s e m b l i n g   a  l i v i n g   c r e a t u r e .  



1.  A  c o n t r o l l e r   for   an  an imated   c h a r a c t e r ,   s a i d  
c o n t r o l l e r   c o m p r i s i n g :  

an  audio  sou rce   hav ing   an  audio  channe l   a n d  
a  c o n t r o l   c h a n n e l ;  

a  speake r   for   r e p r o d u c i n g   sound  from  s i g n a l s  
p layed   back  t h rough   sa id   audio  c h a n n e l ,  

sa id   audio  sou rce   i n c l u d i n g   means  wi th   a u d i o  
s i g n a l s   and  c o n t r o l   s i g n a l s   r e c o r d e d   t h e r e o n ,   r e s p e c t i v e l y ,  

sa id   audio  sou rce   p l a y i n g   sa id   audio  s i g n a l s  
back  th rough   sa id   audio   channe l   whi le   s y n c h r o n o u s l y  
p l a y i n g   sa id   c o n t r o l   s i g n a l s   back  t h rough   sa id   c o n t r o l  
c h a n n e l ;  

a  c h a r a c t e r   to  be  an ima ted   having   a  p a r t   a d a p t e d  
for   movement ,  

sa id   c o n t r o l   s i g n a l s   be ing   modu la t ed   a c c o r d i n g  
to  the  d e s i r e d   m e c h a n i c a l   movement  of  sa id   p a r t ,  

a  d e m o d u l a t o r   for   p r o d u c i n g   an  ou tpu t   s i g n a l  
p r o p o r t i o n a l   to  s a id   d e s i r e d   movement;  a n d  

a  s e r v o m e c h a n i s m   c o n n e c t e d   from  sa id   d e m o d u l a t o r  
for  moving  sa id   p a r t   in  a c c o r d a n c e   wi th   the  magn i tude   o f  
sa id   ou tpu t   s i g n a l .  

2.  The  i n v e n t i o n   as  d e f i n e d   in  c la im  1,  w h e r e i n :  

sa id   s e r v o m e c h a n i s m   i n c l u d e s   a  d i f f e r e n t i a l  

a m p l i f i e r   having   i n v e r t i n g   and  n o n - i n v e r t i n g   i n p u t s   a n d  

an  o u t p u t ,  
a  p o t e n t i o m e t e r   hav ing   a  winding   and  a  w i p e r ,  

a  source   of  a  r e g u l a t e d   v o l t a g e ;  

a  f i r s t   r e s i s t o r   c o n n e c t e d   from  sa id   source   t o  

one  end  of  sa id   p o t e n t i o m e t e r   w i n d i n g ,  

a  second  r e s i s t o r   c o n n e c t e d   from  the  o t h e r  

end  of  sa id   p o t e n t i o m e t e r   w i n d i n g   to  g r o u n d ;  

a  t h i r d   r e s i s t o r   c o n n e c t e d  f r o m   sa id   d e m o d u l a t o r  

to  said  i n v e r t i n g   i n p u t ;  
a  f o u r t h   r e s i s t o r   c o n n e c t e d   from  sa id   w i p e r  

to  said  i n v e r t i n g   i n p u t ;  



a  s e r v o m o t o r   c o n n e c t e d   from  sa id   a m p l i f i e r  

o u t p u t   to  move  sa id   p a r t   and  sa id   p o t e n t i o m e t e r   wiper   i n  
s y n c h r o n i s m ;   a n d  

a  f e e d b a c k   r e s i s t o r   c o n n e c t e d   from  sa id   i n v e r t i n g  

i n p u t   to  s a i d   a m p l i f i e r   o u t p u t ,  
s a i d   n o n i n v e r t i n g   i npu t   be ing   g r o u n d e d .  

3.  The  i n v e n t i o n   as  d e f i n e d   in  claim  2,  w h e r e i n :  
s a id   servo  mechanism  i n c l u d e s   stop  means  t o  

l i m i t   movement  of  sa id   p a r t   in  at  l e a s t   one  d i r e c t i o n ,  
a n d  

a  s l i p p a b l e   f r i c t i o n   d r i v e   connec ted   b e t w e e n  
sa id   s e r v o m o t o r   and  s a id   p a r t .  

4.  The  i n v e n t i o n   as  d e f i n e d   in  claim  1,  w h e r e i n :  
s a id   servo  mechanism  i n c l u d e s   a  s e r v o m o t o r  

hav ing   an  o u t p u t   s h a f t ,  

a  f e e d b a c k   p o t e n t i o m e t e r ,   a n d  

means  r e s p o n s i v e   to  the  o u t p u t s   of  s a id   f e e d b a c k  

p o t e n t i o m e t e r   and  sa id   d e m o d u l a t o r   for   d r i v i n g   sa id   f e e d b a c k  

p o t e n t i o m e t e r   and  sa id   c h a r a c t e r   p a r t   via  sa id   s e r v o m o t o r  
s h a f t   u n t i l   the  d i s p l a c e m e n t   of  s a id   se rvomotor   o u t p u t   s h a f t  
is  in  a c c o r d a n c e   wi th   the  m a g n i t u d e   of  the  ou tpu t   s i g n a l  
of  s a id   d e m o d u l a t o r .  

5.  The  i n v e n t i o n   as  d e f i n e d   in  c la im  4,  w h e r e i n :  
s a id   s e r v o m e c h a n i s m   i n c l u d e s   stop  means  to  l i m i t  

movement  of  s a i d   p a r t   in  at  l e a s t   one  d i r e c t i o n ,   a n d  
a  s l i p p a b l e   f r i c t i o n   d r i v e   connec ted   b e t w e e n  

s a i d   s e r v o m o t o r   and  s a id   p a r t .  

6.  The  i n v e n t i o n   as  d e f i n e d   in  claim  1,  w h e r e i n :  
sa id   s e rvomechan i sm  i n c l u d e s   a  s e r v o m o t o r  

h a v i n g   an  o u t p u t   s h a f t   to  move  sa id   p a r t ,   and  

a  f e e d b a c k   c i r c u i t   for  caus ing   said  s e r v o -  
motor  o u t p u t   s h a f t   to  move  in  synchron i sm  wi th   sa id   d e m o d u l a t o r  

o u t p u t   s i g n a l .  



7.  The  i n v e n t i o n   as  d e f i n e d   in  c la im  6,  w h e r e i n :  
sa id   servo  mechanism  i n c l u d e s   stop  means  t o  

l i m i t   movement  of  sa id   p a r t   in  at  l e a s t   one  d i r e c t i o n ,   a n d  

a  s l i p p a b l e   f r i c t i o n   d r i ve   c o n n e c t e d   b e t w e e n  

sa id   servo  motor  and  sa id   p a r t .  

8.  The  i n v e n t i o n   as  d e f i n e d   in  c la im  4,  w h e r e i n :  

a  f i r s t   s h a f t   is  p r o v i d e d ,  
sa id   p a r t   be ing   r o t a t a b l e   on  sa id   f i r s t   s h a f t ,  
sa id   p a r t   hav ing   a  p i v o t e d   a r c u a t e   p o r t i o n   of  a  

c y l i n d e r   f i x e d   t h e r e t o ,  
said  s e r v o m o t o r   hav ing   an  ou tpu t   s h a f t ;  

a  dr ive   wheel  f i xed   to  s a id   s e rvomoto r   o u t p u t  
s h a f t ,  

a  s p r i n g   to  b i a s   sa id   d r i v e   wheel  i n to   e n g a g e m e n t  
wi th   s a id   a r c u a t e   p o r t i o n ,  

sa id   a r c u a t e   p o r t i o n  h a v i n g   an  a r c u a t e   s l o t ,   and  
a  stop  pin  in  sa id   s l o t .  

9.  A  s e l f - a l i g n i n g   d r ive   mechanism  for  an  a n i m a t e d  

c h a r a c t e r ,   c o m p r i s i n g :  
a  pa r t   for  o s c i l l a t o r y   movement ;  
a  r e v e r s i b l e   motor  hav ing   an  ou tpu t   s h a f t ;  
a  p i v o t e d   d r i v e n   member  in  the  shape  of  an  

a r c u a t e   p o r t i o n   of  a  c y l i n d e r   f i x e d   to  sa id   p a r t ,  
sa id   d r i v e n   member  hav ing   a  web  wi th   a  s l o t  

t h e r e t h r o u g h ,  
a  stop  pin  over  which  sa id   s l o t   is  s l i d a b l e ;  

a  d r ive   wheel  f i xed   to  s a id   motor  o u t p u t   s h a f t ;   and  

a  s p r i n g   to  b ias   sa id   d r i ve   wheel  a g a i n s t   s a i d  
d r i v e n   member ,  

sa id   d r ive   wheel  be ing   s l i p p a b l e   on  but  c a p a b l e  
of  f r i c t i o n a l l y   d r i v i n g   sa id   d r i v e n   member,  whereby  when 
sa id   p a r t   is  f i r s t   manua l ly   held  s t a t i o n a r y   and  sa id   d r i v e n  
member  s l i p s   a g a i n s t   sa id   a r c u a t e   p o r t i o n ,   and  sa id   p a r t  
is  t h e r e a f t e r   manua l ly   r e l e a s e d ,   sa id   stop  pin  causes   s a i d  
d r i v e n   member  to  s l i p   on  sa id   a r c u a t e   p o r t i o n   u n t i l   movement  
of  s a id   p a r t   r e t u r n s   to  the  phase  and  amp l i t ude   of  i t s  
normal   movement  when  the  same  is  not  manua l ly   d i s t u r b e d .  



10.  A  s e l f - a l i g n i n g   d r i ve   mechanism  for   an  a n i m a t e d  

c h a r a c t e r ,   c o m p r i s i n g :  
a  c h a r a c t e r   hav ing   a  p a r t   for   movemen t ;  

means  i n c l u d i n g   a  motor   to  supp ly   m e c h a n i c a l  

power  a c c o r d i n g   to  a  p r e d e t e r m i n e d   p r o g r a m ;  
sa id   motor  hav ing   a  d r i v e   s h a f t ;  
a  f r i c t i o n   d r i v e   be tween   sa id   d r i v e   s h a f t   a n d  

sa id   p a r t ,  
sa id   f r i c t i o n   d r i v e   be ing   s l i p p a b l e   when  s a i d  

p a r t   is  o v e r l o a d e d ;   a n d  

s t o p  m e a n s   for   s a id   p a r t   to  l i m i t   o v e r t r a v e l  

t h e r e o f ,  w h e r e b y   movement  of  s a id   p a r t   a c c o r d i n g   to  s a i d  

program  can  be  resumed  a f t e r   the  same  has  been  m a n u a l l y  
i n t e r r u p t e d .  

11.  The  i n v e n t i o n   as  d e f i n e d   in  c l a im  10,  w h e r e i n :  
s a id   f r i c t i o n   d r i v e   i n c l u d e s   a  f r i c t i o n   w h e e l  

f i x e d  t o   s a i d   d r i v e   s h a f t ;  
a  d r i v e n   member  in  the  shape  of  an  a r c u a t e  

p o r t i o n   of  a  c y l i n d e r   f i x e d   to  s a id   p a r t ;   a n d  

means  to  b i a s   sa id   f r i c t i o n   wheel   a g a i n s t  
s a id   a r c u a t e   p o r t i o n .  

12.  The  i n v e n t i o n   as  d e f i n e d   in  c la im  11,  w h e r e i n :  
s a id   d r i ven   member  has  a  web  wi th   a  s l o t  

t h e r e t h r o u g h ;  
s a id   stop  means  i n c l u d i n g   a  s top  pin  o v e r  

which  s a i d   s l o t   i s   s l i d a b l e .  

13.  The  i n v e n t i o n   as  d e f i n e d   in  c l a im   12,  w h e r e i n :  
means  are  p r o v i d e d   to  e n e r g i z e   s a id   motor  i n  

a  manner  to  o s c i l l a t e   s a id   d r i v e n   member  w i th   sa id   p i n  
a l t e r n a t e l y   r e a c h i n g   the  ends  of  sa id   s l o t .  
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