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Toys  or  models. 

  A  motor  unit  comprises  a  motor  (36)  and  speed  reduction 
gearing  (34)  enclosed  within  a  housing  (12)  including  side  covers 
(31)  and  (32).  The  gearing  (34)  leads  to  a  low  speed  output 
suitable  for  robotic  operation  of  toys  or  models,  the  gearing  being 
permanently  connected  to  a  driving  part  in  the  form  of  a  hub  (14) 
shaped  to  form  a  female  octagonal  connector.  The  housing  also 
carries  an  octagonal  male  connector  (19)  and  a  female  connector 
(not  seen)  the  connectors  on  the  housing  and  the  driving  part 
being  identical  or  mutually  compatible  and  forming  part  of  a  single 
universal  system  of  connectors  used  throughout  all  the  compo- 
nents  of  a  construction  kit. 



T h i s   i n v e n t i o n   r e l a t e s   to   t o y s   or   m o d e l s ,  

p a r t i c u l a r l y   t h o s e   of  t h e   k i n d   r e f e r r e d   t o   a s  

r o b o t i c s .   The  i n v e n t i o n   i s   p r i m a r i l y   c o n c e r n e d  

w i t h   k i t s   of  p a r t s   f o r   t h e   c o n s t r u c t i o n   of   s u c h  

t o y s   or   m o d e l s ,   w i t h   p a r t i c u l a r   r e f e r e n c e   t o  

m o t o r   u n i t s   f o r m i n g   p a r t   of  s u c h   k i t s   f o r   d r i v i n g  

t h e   t o y s   or   m o d e l s   c o n s t r u c t e d   t h e r e f r o m .  

P r e v i o u s   p r o p o s a l s   r e l a t i n g   to   r o b o t i c  

t o y s   or  m o d e l s   i n c l u d e   v a r i o u s   t y p e s   of  r e m o t e -  

c o n t r o l l e d   a p p a r a t u s   i n c l u d i n g   r o b o t   a r m s  a n d  

r a d i o   c o n t r o l l e d   c a r s   and   r o b o t   f i g u r e s .   T h e s e  

t o y s   or   m o d e l s   a r e   c a p a b l e   of  v a r y i n g   d e g r e e s  

of   r e m o t e   c o n t r o l   and   i n d e p e n d e n t   o p e r a t i o n ,  

b u t   t h o u g h   some  of  t h e m   a r e   of  a  c o n s i d e r a b l e  

d e g r e e   of  s o p h i s t i c a t i o n ,   a l l   p r o v i d e   f o r   o n l y  

a  l i m i t e d   d e g r e e   of  p a r t i c i p a t i o n   by  t h e   u s e r  

in   p l a y i n g   w i t h   t h e   t o y .   The  u s e r   i s   l i m i t e d  

to   t h o s e   p r e c i s e   f u n c t i o n s   and  l a y o u t s   w h i c h  

t h e   d e s i g n e r   of   t h e   t o y   has   p r o v i d e d   and  c a n n o t  

s i g n i f i c a n t l y   a d a p t   t h e   t o y   to   t h e   u s e r ' s   own  

p a r t i c u l a r   i n c l i n a t i o n .  

I t   i s   t h e r e f o r e   an  o b j e c t   of  t h e   i n v e n t i o n  

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

two  m o t o r   u n i t s   f o r   t h e   c o n s t r u c t i o n   of  i m p r o v e d  



t o y s   of   m o d e l s   o f f e r i n g   one  o r  m o r e   i m p r o v e m e n t s  

in  t h e   a b o v e   r e s p e c t s .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   a  low  s p e e d  

m o t o r   u n i t   f o r   a  t o y   or   m o d e l   c o m p r i s e s   a  m o t o r  

and  s p e e d   r e d u c t i o n   g e a r i n g   e n c l o s e d   w i t h i n  

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

p a r t   p r o j e c t i n g   f r o m   t h e   h o u s i n g ,   t h e   u n i t   i n c l u d i n g  

a t   l e a s t   two  i d e n t i c a l   or   m u t u a l l y   c o m p a t i b l e  

m a l e / f e m a l e   c o n n e c t o r s ,   p r e f e r a b l y   of  t h e   p o l y g o n a l  

or   s q u a r e   t y p e ,   one  of   w h i c h   i s   on  t h e   h o u s i n g  

and  one   on  t h e   d r i v i n g   p a r t .   The  d r i v i n g   p a r t  

may  be  a  hub  on  w h i c h   one  of   t h e   c o n n e c t o r s   i s  

p r o v i d e d   and   t h i s   hub  may  i t s e l f   be  s h a p e d   t o  

f o r m   t h e   c o n n e c t o r .   As  a  r e s u l t ,   a  c o m p o n e n t  

p r o v i d e d   w i t h   one  or   more   c o n n e c t o r s   w h i c h   a r e  

c o m p a t i b l e   w i t h   t h o s e   on  t h e   m o t o r   u n i t   may  b e  

c o n n e c t e d   to   e i t h e r   t h e   h o u s i n g   of  t h e   m o t o r  

u n i t   o r   to   t h e   d r i v i n g   p a r t   w i t h   t h e   same  c o n n e c t o r .  

M o r e o v e r , b y   p r o v i d i n g   s i m i l a r   c o n n e c t o r s   on  s o m e  
or   a l l   of  t h e   c o m p o n e n t s   of   t h e   k i t ,   t h e s e   c o m p o n e n t s  

can   be  c o n n e c t e d   to   t h e   m o t o r   u n i t   or   to   o n e  

a n o t h e r   as  r e q u i r e d .  

E x p r e s s e d   in   o t h e r   t e r m s ,   a  s i n g l e ,  

u n i v e r s a l   s y s t e m   of   c o n n e c t o r s   i s   u s e d   t h r o u g h o u t  

t h e   c o m p o n e n t s   of   a  c o m p l e t e   c o n s t r u c t i o n   k i t ,  

and   h e n c e   t h r o u g h o u t   a l l   t h e   t o y s   or   m o d e l s   w h i c h  

can  be  c o n s t r u c t e d   f r o m   t h a t   k i t ,   so  t h a t   c o n n e c t i o n s  

can   be  made  b e t w e e n   f i x e d   and  d r i v i n g / d r i v e n  

p a r t s   w i t h o u t   t h e   n e e d   to   d i s c r i m i n a t e   b e t w e e n  

d i f f e r e n t   t y p e s   of   c o n n e c t o r s .   T h i s   i s   in  c o m p l e t e  



c o n t r a s t   to   p r e v i o u s   f o r m s   of  c o n s t r u c t i o n a l  

t o y s   or   m o d e l s   or   c o n s t r u c t i o n   k i t s   w h e r e   f u n d a -  

m e n t a l l y   d i f f e r e n t   t y p e s   of  c o n n e c t o r s   h a v e  

a l w a y s   b e e n   u s e d   f o r   f i x e d   and   d r i v i n g   c o n n e c t i o n s .  

T h u s ,   a l t h o u g h   p u s h - o n ,   e a s i l y   r e m o v a b l e  

c o n n e c t i o n s   b e t w e e n   f i x e d   p a r t s   a r e   c o m m o n -  

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

b e e n   of  a  d i f f e r e n t   n a t u r e .   In  p a r t i c u l a r ,  

c o n n e c t i o n s   to   r o t a r y   s h a f t s   h a v e   a l w a y s   b e e n  

t h r o u g h   g e a r i n g ,   b e l t   d r i v e s   and  so  f o r t h .  

One  p a r t i c u l a r   a d v a n t a g e   of  a  c o n s t r u c t i o n  

in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   i s   t h a t   i t  

l e a d s   to   t h e   p r o d u c t i o n   of  t o y s   or   m o d e l s   e a c h  

c o m p r i s i n g   a t   l e a s t   two  m o t o r   u n i t s ,   w h i c h   a r e  

i n d e p e n d e n t l y   c o n t r o l l a b l e   and   c o n n e c t e d   s o  

t h a t   a c t u a t i o n   of  one  m o t o r   u n i t   e f f e c t s   b o d i l y  

m o v e m e n t   of  t h e   o t h e r   m o t o r   u n i t   or   u n i t s .  

A  t o y   or   m o d e l   c o n s t r u c t e d   in   t h i s   way  i s   p a r t i c u -  

l a r l y   v e r s a t i l e   and  l e a d s   to   a  f a r   g r e a t e r  

d e g r e e   of  p a r t i c i p a t i o n   by  t h e   u s e r   in   p l a y i n g  

w i t h   t h e   t o y   t h a n   has   p r e v i o u s l y  b e e n   p o s s i b l e .  

A  s i n g l e   k i t   of  p a r t s   can  be  u s e d   to   p r o d u c e  

a  w i d e   v a r i e t y   of  s u c h   t o y s   or   m o d e l s ,   n o t  

o n l y   in  a c c o r d a n c e   w i t h   s e t   d e s i g n s   w h i c h   m a y  
f o r m   p a r t   of   t h e   i n s t r u c t i o n s   to   t h e   u s e r ,  

b u t   a l s o   in  a c c o r d a n c e   w i t h   d e s i g n s   w h i c h   c a n  

be  a s s e m b l e d   in  a c c o r d a n c e   w i t h   t h e   u s e r ' s  

own  d e s i g n s   and  w h i c h   t h u s   g i v e   w i d e   r e i n   t o  

h i s   i m a g i n a t i o n   and  c r e a t i v e   a b i l i t i e s .  

The  u s e   of  t h e   same  c o n n e c t o r s   f o r  



c o n n e c t i o n   to   t h e   m o v i n g   p a r t s   as  to   t h e   f i x e d  

p a r t s   i s   of   p a r t i c u l a r   i m p o r t a n c e   in   t h e   t o y s  

or   m o d e l s   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   in   v i e w   of  t h e   i n c l u s i o n   of   t h e   m u c h  

l a r g e r   n u m b e r   of  m o t o r   u n i t s   f o r   p o w e r i n g   i n d i v i d u a l  

c o m p o n e n t s   t h a n   in  p r e v i o u s   t o y s   or   m o d e l s  

w h e r e   a n y t h i n g   more   t h a n   a  s i n g l e   m o t o r   u n i t  

i s   m o s t   u n u s u a l .   When  i n c o r p o r a t i n g   a  n u m b e r  

of   m o t o r   u n i t s   in   a  t o y   or   m o d e l   a c c o r d i n g  

to   t h e   i n v e n t i o n ,   t h e   f a c i l i t y   of  b e i n g   a b l e  

t o   u s e   t h e   same  c o n n e c t o r s   t h r o u g h o u t   i s   p a r t i c u -  

l a r l y   a d v a n t a g e o u s .  

One  p a r t i c u l a r   a d v a n t a g e   of   a  m o t o r  

u n i t   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n  

i s   t h a t   a  s i n g l e   s t a n d a r d   d e s i g n   of  u n i t   m a y  

be  u s e d   f o r   a l l   t h e   d i f f e r e n t   d r i v i n g   f u n c t i o n s  

w h i c h   may  be  n e c e s s a r y   in   a  t o y   o r   m o d e l  

Thus   i f ,   f o r   e x a m p l e ,   a  r o t a r y   arm  d r i v e   i s  

r e q u i r e d ,   an  arm  may  be  c o n n e c t e d   to   a  h u b  

on  t h e   o u t p u t   s h a f t   or   to   t h e   s h a f t   i t s e l f  

and   t h e   c o m p o n e n t   to   be  d r i v e n   i s   t h e n   c o n n e c t e d  

to   t h e   arm  by  means   of  an  i d e n t i c a l   t y p e   o f  

c o n n e c t o r .   E x a c t l y   t h e   same  a p p l i e s   to   a  

w h e e l   u n i t ,   l i n e a r   d r i v e   u n i t   and  so  f o r t h ,  

e v e n   i n c l u d i n g   a  s e c o n d   m o t o r   u n i t .  

A  m o t o r   u n i t   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   may  f o r m   t h e   m a i n   c o n s t i t u e n t   o f  

a  l i n e a r   d r i v e   u n i t   w h i c h ,   in   a d d i t i o n   to   t h e  

m o t o r   u n i t ,   c o m p r i s e s   a  t o o t h e d   p i n i o n   c o n n e c t e d  

to   t h e   d r i v i n g   p a r t   and  m e s h i n g   w i t h   a  r a c k  



member   c a p a b l e   of  s l i d i n g   m o v e m e n t   in  a  g u i d e  

c o n n e c t e d   to   t h e   h o u s i n g .   The  l i n e a r   s l i d i n g  

m o v e m e n t   of  t h e   r a c k   member   may  t h e n   be  u s e d  

to  p r o v i d e   l i n e a r   d r i v e   to   a  f u r t h e r   c o m p o n e n t  

or   c o m p o n e n t s   w h i c h   may  be  c o n n e c t . e d   to   t h e  

r a c k   member   by  t h e   s y s t e m   of  c o n n e c t o r s   a l r e a d y  

r e f e r r e d   t o .   For   e x a m p l e ,   a  p a i r   of  i n t e r -  

c o n n e c t e d   l i n e a r   d r i v e   u n i t s   as  j u s t   d e s c r i b e d  

may  f o r m   t h e   b a s i s   f o r   d r a w i n g   a p p a r a t u s .  

The  p u r p o s e   of  s u c h   a p p a r a t u s   i s   to   d r i v e   a  

w r i t i n g   i n s t r u m e n t   in  m u t u a l l y   p e r p e n d i c u l a r  

X  and  Y  d i r e c t i o n s   in  r e l a t i o n   to   a  r e c o r d  

s u r f a c e ,   and  f o r   t h i s   p u r p o s e   t h e   two  l i n e a r  

d r i v e   u n i t s   h a v e   t h e i r   r a c k   m e m b e r s   r e s p e c t i v e l y  

p a r a l l e l   to   t h e   X  and  Y  d i r e c t i o n s ,   t h a t   o f  

t h e   f i r s t   l i n e a r   d r i v e   u n i t   b e i n g   f i x e d   s o  

t h a t   t h e   m o t o r   u n i t   i s   d r i v e n   a l o n g   i t ,   a n d  

t h i s   m o t o r   u n i t   t h e n   c a r r i e s   t h e   m o t o r   u n i t  

of   t h e   s e c o n d   l i n e a r   d r i v e   u n i t ,   so  t h a t   t h e  

a s s o c i a t e d   r a c k   member   i s   d r i v e n   in  t h e   Y 

d i r e c t i o n   and  c a r r i e s   at   i t s   end  a  m o u n t i n g  

f o r   a  w r i t i n g   i n s t r u m e n t .   In  o t h e r   w o r d s ,  

any  r e q u i r e d   m o v e m e n t   of  t h e   w r i t i n g   i n s t r u m e n t  

in  t h e   X  d i r e c t i o n   i s   c o n t r o l l e d   by  t h e   f i r s t  

l i n e a r   d r i v e   u n i t ,   and  any  r e q u i r e d   m o v e m e n t  

in  t h e   Y  d i r e c t i o n   i s   c o n t r o l l e d   by  t h e   s e c o n d  

l i n e a r   d r i v e   u n i t .  

W h e t h e r   t h e   u l t i m a t e   d r i v e   i s   a  r o t a r y  

one  or   a  l i n e a r   o n e ,   t h e   a c t u a l   s p e e d   o f  

t h e   d r i v e   i s   f o u n d   to   be  of  p r i m a r y   i m p o r t a n c e  

s i n c e   t h e   s p e e d   of  t u r n i n g   m o v e m e n t   of   a  r o b o t  



a rm,   f o r   e x a m p l e ,   r e q u i r e s   to   be  v e r y   m u c h  

s l o w e r   t h a n   t h e   o u t p u t   s p e e d   of  o t h e r   c o m m o n l y  

a v a i l a b l e   t o y   m o t o r   u n i t s .   S i m i l a r l y ,   t h e  

l i n e a r   o u t p u t   s p e e d   of  a  l i n e a r   d r i v e   u n i t  

s u c h   as  u s e d   in   t h e   c o n s t r u c t i o n   of  d r a w i n g  

a p p a r a t u s ,   as  j u s t   d e s c r i b e d ,   r e q u i r e s   to   b e  

e x t r e m e l y   s l o w   in  r e l a t i o n   to   t h a t   of   c o m p a r a b l e  

m e m b e r s   of   o t h e r   t o y s .  

I t   i s   t h u s   an  i m p o r t a n t   f e a t u r e   o f  

t h e   i n v e n t i o n   t h a t   t h e   r o t a r y   or   a n g u l a r   o u t p u t  

s p e e d   of  a  m o t o r   u n i t   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   s h o u l d   be  w i t h i n   t h e   r a n g e   of  n i n e t y  

d e g r e e s   in   a  t i m e   p e r i o d   of   one  to   t h i r t y   s e c o n d s .  

S i m i l a r l y ,   f o r   l i n e a r   or  s u b s t a n t i a l l y   l i n e a r  

m o t i o n ,   t h e   s p e e d   s h o u l d   be  in   t h e   r a n g e   o f  

0 . 1   to   4 . 0   c e n t i m e t r e s   p e r   s e c o n d ,   t h e   m o s t  

u s e f u l   p a r t   of   t h i s   r a n g e   b e i n g   f r o m   0 . 5   t o  

3  c e n t i m e t r e s   p e r   s e c o n d .   As  w i l l   be  d e s c r i b e d  

l a t e r ,   t h e   m o t o r   u n i t   n e e d s   to   be  c a r e f u l l y  

d e s i g n e d   t o   g i v e   s p e e d s   w i t h i n   t h e s e   r a n g e s .  
Not  o n l y   a r e   t h e s e   s p e e d s   i m p o r t a n t   in   t h e m s e l v e s  

in  p r o v i d i n g   e f f e c t i v e   and   r e a l i s t i c   o p e r a t i o n  

of   t h e   t o y s   o r   m o d e l s ,   b u t   t h e   r e s u l t a n t  

i n c r e a s e   in   t o r q u e   a s s o c i a t e d   w i t h   t h e   l o w  

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

In  some  c a s e s ,   a  c o m p o n e n t   w i l l   n o t  

n e e d   to   be  f i t t e d   d i r e c t l y   to   a  m o t o r   u n i t ,  

b u t   to   be  s p a c e d   a t   a  d i s t a n c e   f r o m   i t .   To  

a l l o w . f o r   t h i s ,   c o n n e c t i n g   m e m b e r s ,   e . g .   i n  

t h e   f o r m   of   a r m s ,   may  be  i n c l u d e d ,   w i t h   c o n n e c t o r s  

a t   o p p o s i t e   e n d s   and   a l s o ,   i f   r e q u i r e d ,   o n  



o p p o s i t e   s i d e s .   A  f u r t h e r   i m p o r t a n t   f e a t u r e  

of  t h e   o v e r a l l   d e s i g n   i s   t h a t   t h e   s p a c i n g   o f  

c o n n e c t o r s   b o t h   on  t h e   m o t o r   u n i t s ,   on  c o m p o n e n t s  

w h i c h   a r e   d e s i g n e d   to   be  c o n n e c t e d   t o   t h e   m o t o r  

u n i t   and  to   one  a n o t h e r ,   and   a l s o   on  c o n n e c t i n g  

m e m b e r s   as  j u s t   d e s c r i b e d ,   s h o u l d   be  a r r a n g e d  

on  a  t h r e e - d i m e n s i o n a l   m o d u l a r   g r i d .   In  o t h e r  

w o r d s ,   t h e   s p a c i n g   b e t w e e n   c o n n e c t o r s   in   a n y  
of  t h e   t h r e e   m u t u a l l y   p e r p e n d i c u l a r   d i r e c t i o n s  

s h o u l d   be  an  i n t e g r a l   n u m b e r   of  a r b i t r a r y  

u n i t s   so  as  to   a l l o w   c o m p o n e n t s   and   c o n n e c t i n g  

m e m b e r s   to   be  c o m p l e t e l y   i n t e r - c h a n g e a b l e .  

For   e x a m p l e ,   i f   two  c o n n e c t i n g   m e m b e r s   of   d i f f e r e n t  

l e n g t h s   a r e   c o n n e c t e d   to   a  m o t o r   u n i t   and   a r e  

t h e n   c o n n e c t e d   e i t h e r   d i r e c t l y   or  i n d i r e c t l y  

t h r o u g h   o t h e r   m e m b e r s   to   a  s e c o n d   c o m p o n e n t ,  

t h e   m o d u l a r   a r r a n g e m e n t   w i l l   e n s u r e   t h a t   t h e  

r e s p e c t i v e   c o n n e c t o r s   w i l l   be  l o c a t e d   in   t h e  

c o r r e c t   p o s i t i o n s   f o r   m a k i n g   t h e   r e q u i r e d   c o n n e c t i o n s .  

In  v i e w   of  t h e   a c c u r a t e   s p e e d   r e q u i r e m e n t s  

r e f e r r e d   to   a b o v e ,   and  t h e   c o m p l i c a t e d   c o m b i n a t i o n s  

of  m o v e m e n t   c a p a b l e   w i t h   a  t o y   or  m o d e l   p r o d u c e d  

in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   a c c u r a t e  

c o n t r o l   of   e a c h   m o t o r   u n i t   i s   e s s e n t i a l .   E a c h  

m o t o r   u n i t   n e e d s   to   be  r e v e r s i b l e   and   t h e   c o n t r o l  

of  r o t a t i o n   in  e i t h e r   d i r e c t i o n   may  be  c a r r i e d  

o u t   e i t h e r   m a n u a l l y ,   by  means   of  an  a u t o m a t i c  

p r o g r a m m e   w h i c h   may  be  c o m p u t e r - g e n e r a t e d ,  

or   u n d e r   r e m o t e   c o n t r o l ,   e . g .   by  way  of  r a d i o  

s i g n a l s .   S i n c e   e a c h   i n d i v i d u a l   m o t o r   u n i t  

in  a  t o y   or  m o d e l   n e e d s   to   be  i n d e p e n d e n t l y  



c o n t r o l l a b l e ,   s e p a r a t e   c o n t r o l s  f o r   e a c h   m o t o r  

a r e   n e c e s s a r y .   G e n e r a l l y   s p e a k i n g ,   a  c o n s t r u c t i o n  

k i t   w i l l   i n c l u d e   o n l y   one  of  t h e   t h r e e   f o r m s  

of   c o n t r o l   j u s t   r e f e r r e d   t o ,   b u t   a d d i t i o n a l   c o n t r o l  

u n i t s   may  be  p r o v i d e d   as  o p t i o n a l   e x t r a s .  

E x a m p l e s   of  m o t o r   u n i t   in   a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n   t o g e t h e r   w i t h   e x a m p l e s   o f  

c o m p o n e n t s   w h i c h   can   be  u s e d   in   c o n j u n c t i o n   w i t h  

t h e s e   m o t o r   u n i t s ,   and  a l s o   e x a m p l e s   of   t o y s  

or   m o d e l s   w h i c h   can   be  a s s e m b l e d   u s i n g   t h e   m o t o r  

u n i t s   and   o t h e r   c o m p o n e n t s ,   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

in   w h i c h : -  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  m o t o r  

u n i t   w i t h   a  s e p a r a t e   r o t a r y   c o m p o n e n t   shown  i n  

an  e x p l o d e d   p o s i t i o n ;  

F i g u r e   2  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w  

of   t h e   u n i t   shown  in  F i g u r e   1,  i l l u s t r a t i n g  

t h e   m o t o r   and  r e d u c t i o n   g e a r i n g ;  

F i g u r e s   3  and  4  a r e   p e r s p e c t i v e   v i e w s  

of   a l t e r n a t i v e   f o r m s   of  m o t o r   u n i t ;  

F i g u r e   5  i s   a  f u r t h e r   v i e w   of   t h e   m o t o r  

u n i t   shown  in  F i g u r e   1  w i t h   a  p a i r   of  g r a b   a r m s  

and   a d a p t e r   u n i t   in   an  e x p l o d e d   p o s i t i o n ;  

F i g u r e   6  i s   a  p e r s p e c t i v e   v i e w   of  a  l i n e a r  

d r i v e   u n i t   i n c o r p o r a t i n g   a  m o t o r   u n i t   as  s h o w n  

in  F i g u r e   1 ;  

F i g u r e   7  i s   a  p e r s p e c t i v e   v i e w   of  t o y  

d r a w i n g   a p p a r a t u s   i n c o r p o r a t i n g   a  p a i r   of  l i n e a r  



d r i v e   u n i t s   s u c h   as  shown  in  F i g u r e   6 ;  

F i g u r e   8  i s   a  p e r s p e c t i v e   v i e w   of   a  

c o n n e c t i n g   u n i t   w h i c h   i s   c o m p a t i b l e   w i t h   t h e   m o t o r  

u n i t   shown  in  F i g u r e   1 ;  

F i g u r e   9  i s   a  p e r s p e c t i v e   v i e w   o f  

a  s i m i l a r l y   c o m p a t i b l e   b a s e   u n i t ;  

F i g u r e s   10,  11  and  12  a r e   p e r s p e c t i v e  

v i e w s   of   c o n n e c t i n g   m e m b e r s   w h i c h   a r e   c o m p a t i b l e  

w i t h   t h e   u n i t   shown  in  F i g u r e   1 ;  

F i g u r e   13  i s   a  p e r s p e c t i v e   v i e w   o f  

a  s i m i l a r l y   c o m p a t i b l e   l i g h t   u n i t ;  

F i g u r e   14  i s   a  p e r s p e c t i v e   v i e w   o f  

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

t h e   t y p e   p r e v i o u s l y   i l l u s t r a t e d   and   c o n t r o l l e d  

by  a  m a n u a l   k e y b o a r d ;   a n d  

F i g u r e   15  i s   a  p e r s p e c t i v e   v i e w   o f  

a  t o y   a n i m a l   a s s e m b l e d   f r o m   s i m i l a r   c o m p o n e n t s .  

F i g u r e   1  shows   a  p r e f e r r e d   f o r m   o f  

m o t o r   u n i t   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

i n c l u d i n g   o c t a g o n a l   c o n n e c t o r s   w h i c h   a r e   c o m p a t i b l e  

w i t h   t h e   c o n n e c t o r s   shown  in  a l l   t h e   o t h e r  

F i g u r e s   of  t h e   d r a w i n g s   w i t h   t h e   e x c e p t i o n  

of  t h e   u n i t s   shown  in  F i g u r e s   3  and   4 .  

The  u n i t   c o m p r i s e s   a  h o u s i n g   12  w h i c h   i n c l u d e s  

a  r e v e r s i b l e   d i r e c t   c u r r e n t   e l e c t r i c   m o t o r  

and  a  g e a r   t r a i n   as  w i l l   be  d e s c r i b e d   in   m o r e  

d e t a i l   in   r e l a t i o n   to   F i g u r e   2.  The  o u t p u t  

of  t h e   g e a r   t r a i n   i s   t r a n s m i t t e d   to   a  hub  14 

w h i c h   i s   s h a p e d   to   d e f i n e   a  f e m a l e   c o n n e c t o r  

15  f o r   t h e   r e c e p t i o n   of  a  m a t i n g   m a l e   c o n n e c t o r  



on  a n y  o n e   of  a  n u m b e r   of   c o m p o n e n t s   to   b e  

d r i v e n .   As  a  g e n e r a l   b u t   n o t   u n i v e r s a l   r u l e  

i t   i s   p r e f e r r e d   t h a t   t h e   o u t p u t   or   d r i v i n g  

c o n n e c t o r   s h o u l d   be  f e m a l e   and  t h e   i n p u t   o r  

d r i v e n   c o n n e c t o r   m a l e .  

O p p o s i t e   s i d e s   of   t h e   h o u s i n g   12  a r e  

f i t t e d   w i t h   a  f e m a l e   c o n n e c t o r   18  c o r r e s p o n d i n g  

to   t h e   c o n n e c t o r   15  and  a  c o m p a t i b l e   m a l e   c o n n e c t o r  

19;  a  m a l e   c o n n e c t o r   16  i s   f i t t e d   t o   t h e   h o u s i n g  

a t   a  p o i n t   o p p o s i t e   t h e   o u t p u t   s h a f t .   A  f l y i n g  

l e a d   20  f i t t e d   w i t h   a  c o n n e c t i o n   p l u g   21  i s  

c o n n e c t e d   to   t h e   t o p   of   t h e   h o u s i n g   12  by  w a y  
of  a  s t r a i n   r e l i e f   b u s h   22  so  as  to   p r o v i d e  

p o w e r   to   t h e   m o t o r .   A l t e r n a t i v e l y   a  s o c k e t  

may  be  p r o v i d e d   in   t h e   m o t o r   h o u s i n g .   T h e  

b o t t o m   of   t h e   h o u s i n g   12  i s   f i t t e d   w i t h   a  f e m a l e  

c o n n e c t o r   24  c o r r e s p o n d i n g   to   t h e   c o n n e c t o r s  

15  and  1 8 .  

The  m a l e   and   f e m a l e   c o n n e c t o r s   i l l u s t r a t e d  

in  F i g u r e   1  f o r m   p a r t   of  t h e   s i n g l e ,   u n i v e r s a l  

s y s t e m   of   c o n n e c t o r s   u s e d   t h r o u g h o u t   a l l   t h e  

c o m p o n e n t s   o f   a  c o m p l e t e   c o n s t r u c t i o n   k i t   f o r  

b u i l d i n g   v a r i o u s   d i f f e r e n t   t o y s   or   m o d e l s ,  

so  t h a t   c o n n e c t i o n s   can   be  made  b e t w e e n   f i x e d  

and  d r i v i n g / d r i v e n   p a r t s   w i t h o u t   t h e   n e e d   t o  

d i s c r i m i n a t e   b e t w e e n   d i f f e r e n t   t y p e s   of  c o n n e c t o r .  

As  can   be  s e e n   f r o m   F i g u r e   1,  t h e   c o n n e c t o r s  

a r e   o c t a g o n a l   in   s h a p e ,   b u t   o t h e r   f o r m s   o f  

p o l y g o n a l   or   s q u a r e   c o n n e c t o r s   a r e   a l s o   p o s s i b l e ,  

an  i m p o r t a n t   r e q u i r e m e n t   b e i n g   t h a t   a l l   t h e  

c o n n e c t o r s   of   any   p a r t i c u l a r   c o n s t r u c t i o n   k i t  



s h o u l d   be  c o m p a t i b l e   w i t h   one   a n o t h e r .   I f ,  

f o r   e x a m p l e ,   t h e   c o n n e c t o r s   on  t h e   m o t o r   u n i t  

a r e   s q u a r e ,   t h e n   a l l   t h e   c o n n e c t o r s   t h r o u g h o u t  

t h e   k i t   mus t   a l s o   be  s q u a r e   and  c o m p a t i b l e .  

An  e x a m p l e   of   a  c o m p o n e n t   w h i c h   c a n  

be  c o n n e c t e d   d i r e c t l y   to   t h e   o u t p u t   c o n n e c t o r  

15  i s   a  t o p   h a t   g e a r   26  shown  in  an  e x p l o d e d  

p o s i t i o n   in  F i g u r e   1.  T h i s   has   a  m a l e   c o n n e c t o r  

( n o t   s e e n )   w h i c h   f i t s   t h e   f e m a l e   c o n n e c t o r  

15  so  t h a t   t h e   g e a r   can   be  p l u g g e d   d i r e c t l y  

i n t o   t h e   o u t p u t   o f f   t h e   u n i t .   Any  c o m p o n e n t  

r e q u i r i n g   to   be  f i x e d   to   t h e   h o u s i n g   12  may  be  f i t t e d  

e i t h e r   to   one  of  t h e   f e m a l e   c o n n e c t o r s   18  and  2 4  

or   to   one  of  t h e   m a l e   c o n n e c t o r s   16  and   1 9  

a c c o r d i n g   to   t h e   t y p e   of  c o n n e c t o r   on  t h e   c o m p o n e n t  

w h i c h   i s   mos t   r e a d i l y   a v a i l a b l e .  

The  i n t e r n a l   d e t a i l s   of  t h e   u n i t   s h o w n  

in  F i g u r e   1  a r e   i l l u s t r a t e d   in  t h e   e x p l o d e d  

v i e w   of  F i g u r e   2.  The  h o u s i n g   12  i s   c l o s e d  

at   o p p o s i t e   s i d e s   by  c o v e r s   30  and  31  s h o w n  

r e m o v e d   in  F i g u r e   2  and  i n c l u d e s   a  c e n t r a l   p a r t i t i o n  
32  w i t h i n   w h i c h   a r e   f o r m e d   b e a r i n g s   f o r   t h e   s p i n d l e s  

( shown   in  d o t t e d   l i n e s )   of  t h e   v a r i o u s   g e a r   w h e e l s  

of  t h e   r e d u c t i o n   g e a r i n g   i n d i c a t e d   c o l l e c t i v e l y  

as  34.  An  e l e c t r i c   m o t o r   36  i s   m o u n t e d   on  t h e  

i n s i d e   of  t h e   c o v e r   31  and  i t s   o u t p u t   s h a f t   d r i v e s  

a  p i n i o n   37  m e s h i n g   w i t h   a  c r o w n   w h e e l   3 8 .  

The  c r o w n   w h e e l   38  has   an  i n t e g r a l   hub  40  w h i c h  

r u n s   in  a  b e a r i n g   in  t h e   c o v e r   32  and   i s   f o r m e d  

w i t h   an  i n t e g r a l   p i n i o n   42  w h i c h   m e s h e s   w i t h  



a  l a r g e r   p i n i o n   44.  The  p i n i o n   44  i s   f o r m e d  

i n t e g r a l l y   w i t h   a  s m a l l e r   p i n i o n   45.   The  p i n i o n  

45  m e s h e s   w i t h   a  l a r g e r   p i n i o n   48  w h i c h   has   a n  

i n t e g r a l   s m a l l e r   p i n i o n   49  m e s h i n g   w i t h   a  p i n i o n  

50  h a v i n g   an  i n t e g r a l   s m a l l e r   p i n i o n   51.   T h e  

p i n i o n   51  m e s h e s   w i t h   a  l a r g e r   p i n i o n   52  h a v i n g  

an  i n t e g r a l   s m a l l e r   p i n i o n   53  w h i c h   m e s h e s   w i t h  

a  l a r g e r   p i n i o n   5 4 .  

The  c e n t r a l   p o r t i o n   56  of  t h e   p i n i o n  

54  i s   s e p a r a t e   f r o m   t h e   o u t e r   t o o t h e d   p o r t i o n  

and  i s   c o n n e c t e d   to   i t   by  a  f r i c t i o n   c l u t c h   w h i c h  

can  s l i p   in   t h e   e v e n t   of   an  o v e r - l o a d .   The  c e n t r a l  

p o r t i o n   56  has   an  o p e n i n g   58  s h a p e d   to   e n g a g e  
w i t h   s p l i n e s   60  on  a  s h a f t   61  r u n n i n g   in  a  b e a r i n g  

62  f o r m e d   in  t h e   c o v e r   30,   t h e   s h a f t   61  f o r m i n g  

p a r t   of   t h e   hub  14  w h i c h   r e p r e s e n t s   t h e   o u t p u t  

of  t h e   u n i t   as  a  w h o l e .  

I t   w i l l   t h u s   be  u n d e r s t o o d   t h a t   t h e  

r e d u c t i o n   g e a r i n g   34  c o m p r i s e s   s i x   s u c c e s s i v e  

s t a g e s   of   r e d u c t i o n ,   t h e   f i r s t   b e i n g   f r o m   t h e  

p i n i o n   37  to   t h e   c r o w n   w h e e l   38  and  t h e   r e m a i n i n g  

f i v e   r e s u l t i n g   f r o m   t h e   m e s h i n g   of  p a i r s   of  s p u r  

g e a r s ,   i . e .   4 5 : 4 8 ,   4 9 : 5 0 ,   5 1 : 5 2 ,   and  5 3 : 5 4 .  

As  e x p l a i n e d   a b o v e ,   t h e   r o t a r y   s p e e d   of   t h e   o u t p u t  

member   i s   of  m a j o r   i m p o r t a n c e   and  t h e   g e a r i n g  

i s   d e s i g n e d   to   g i v e   a  f i n a l   o u t p u t   s p e e d   o f  

6  rpm,   i . e .   a  r o t a r y   m o v e m e n t   of  n i n e t y   d e g r e e s  

in  a  p e r i o d   of  2 .5   s e c o n d s ,   i . e .   t o w a r d s   t h e  

b o t t o m   of   t h e   r a n g e   q u o t e d   a b o v e .   T h e  

m o t o r   36  i s   d e s i g n e d   t o   r u n   on  a  t h r e e   v o l t  



s u p p l y   a t   a  s p e e d   of  7750  rpm  and  t h e   g e a r   r a t i o s  

a r e   s u c h   as  to   g i v e   s p e e d s   f o r   t h e   s u c c e s s i v e  

g e a r   w h e e l s ,   as  f o l l o w s : -  

a n d  

w h i c h   i s   t h e   o u t p u t   s p e e d   q u o t e d   a b o v e .   N o t  

o n l y   d o e s   t h e   g e a r i n g   34  l e a d   to   a  m a j o r   s p e e d  

r e d u c t i o n ,   b u t   t h e r e   i s   a  c o r r e s p o n d i n g   i n c r e a s e  

in  t h e   t o r q u e   a v a i l a b l e   w h i c h   i s   a  m a j o r   f a c t o r  

in  t h e   d e s i g n   of  r o b o t i c   t o y s .  

I t   w i l l ,   of  c o u r s e ,   be  u n d e r s t o o d  

t h a t   t h e   n a t u r e   of  t h e   g e a r i n g ,   t h e   i n d i v i d u a l  

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

s p e e d   a r e   q u o t e d   p u r e l y   by  way  of  e x a m p l e   a s  

r e p r e s e n t a t i v e   of   t h e   o r d e r   of  s p e e d   r e q u i r e d  

and  t h e   i m p o r t a n c e   w h i c h   i s   a t t a c h e d   to   t h i s .  

The  m o t o r   u n i t   shown  in  F i g u r e s   1 

and  2  i s   d e s i g n e d   to   be  u n i v e r s a l   in   t h a t   i t  

can  be  u s e d   to   p r o d u c e   no t   o n l y   any   f o r m   of  r o t a r y  

m o v e m e n t   w h i c h   i s   l i k e l y   to   be  r e q u i r e d   in  a  

m o d e l ,   b u t   a l s o   l i n e a r   m o v e m e n t   as  w i l l   b e  

d e s c r i b e d   l a t e r .   H o w e v e r ,   t h e   c o n c e p t   of   u n i v e r s a l i t y  

is   no t   an  e s s e n t i a l   f e a t u r e   of  t h e   i n v e n t i o n  

and  t h e   m o t o r   u n i t s   shown  in  F i g u r e s   3  and   4 

a r e   e a c h   d e s i g n e d   f o r   a  s p e c i f i c   f u n c t i o n .  

Thus  t h e   m o t o r   u n i t   of  F i g u r e   3  and   i n d i c a t e d  



g e n e r a l l y   as  70  has   an  o u t p u t   member   in   t h e   f o r m  

of   a  r o t a r y   arm  72,  and  t h e   u n i t   of  F i g u r e   4 

i n d i c a t e d   g e n e r a l l y   as  80  i s   s i m i l a r   to   t h a t  

of   F i g u r e s   1  and  2  in   h a v i n g   i t s   o u t p u t   m e m b e r  

in   t h e   f o r m   of   a  hub  82.   The  i n t e r n a l   d e t a i l s  

of   t h e s e   u n i t s   a r e   n o t   i l l u s t r a t e d ,   b u t   may  b e  

s i m i l a r   to   t h o s e   i l l u s t r a t e d   in  F i g u r e   2 .  

A  f u r t h e r   f e a t u r e   of   d i f f e r e n c e   in  t h e  

u n i t s   of   F i g u r e s   3  and  4  l i e s   in   t h e   n a t u r e  

of   t h e   c o n n e c t i o n s   w h i c h   a r e   s q u a r e   r a t h e r   t h a n  

p o l y g o n a l ,   b u t   o t h e r w i s e   h a v e   a l l   t h e  

c h a r a c t e r i s t i c s   d e s c r i b e d   in  d e t a i l   in  r e l a t i o n  

t o   F i g u r e   1.  T h u s ,   t h e   u n i t   70  of  F i g u r e   3 

c o m p r i s e s   s q u a r e   m a l e   c o n n e c t o r s   76  and  78  p r o j e c t i n g  

f r o m   t h e   h o u s i n g   and  a  s q u a r e   f e m a l e   c o n n e c t o r  

74  a t   t h e   end   of   t h e   arm  72.  As  a  r e s u l t ,   c o m p o n e n t s  

h a v i n g   m a l e   c o n n e c t o r s   s i m i l a r   to   t h o s e   s h o w n  

a t   76  and   78  can   be  f i t t e d   d i r e c t l y   to   t h e   f e m a l e  

c o n n e c t o r   74  and   o t h e r   c o m p o n e n t s   h a v i n g   f e m a l e  

c o n n e c t o r s   s i m i l a r   to   t h e   c o n n e c t o r   74  can   b e  

f i t t e d   to   t h e   m a l e   c o n n e c t o r s   76  and  78.  O t h e r  

c o m p o n e n t s   f o r   u s e   w i t h   t h e   u n i t s   of  F i g u r e s  

3  and  4  a r e   n o t   i l l u s t r a t e d ,   b u t   t a k e   t h e  

same  g e n e r a l   f o r m   as  w i l l   be  d e s c r i b e d   l a t e r  



in   c o n n e c t i o n   w i t h   c o m p o n e n t s   f o r   u s e   i n  

c o n j u n c t i o n   w i t h   t h e   u n i t   of  F i g u r e   1  to   g i v e  

a  s i n g l e ,   u n i v e r s a l   s y s t e m   of  c o n n e c t o r s   t h r o u g h o u t  

t h e   c o m p o n e n t s   of  a  c o m p l e t e   c o n s t r u c t i o n   k i t .  

S i m i l a r l y ,   in  F i g u r e   4,  t h e   u n i t   80  h a s  

a  p a i r   of  s q u a r e   m a l e   c o n n e c t o r s   82  and  8 8  

p r o j e c t i n g   f r o m   t h e   h o u s i n g   and  a  s q u a r e   f e m a l e  

c o n n e c t o r   86  f o r m e d   a t   t h e   end   of  a  s q u a r e   s h a f t  

84  p r o j e c t i n g   f r o m   t h e   hub  8 2 .  

W h e t h e r   t h e   c o n n e c t o r s   a r e   s q u a r e   o r  

p o l y g o n a l ,   t h e y   a r e   a l l   c a p a b l e   of  q u i c k   o p e r a t i o n ,  

t h a t   is   to   s a y   of  b e i n g   q u i c k l y   c o n n e c t e d   t o g e t h e r  

by  a  s i m p l e   p r e s s i n g   a c t i o n   and  q u i c k l y   d e t a c h e d  

f r o m   one  a n o t h e r   by  a  r e v e r s e   o p e r a t i o n .   B o t h  

t h e   c o n n e c t o r s   t h e m s e l v e s   and   i n d e e d   t h e   g r e a t  

m a j o r i t y   of  a l l   t h e   o t h e r   c o m p o n e n t s   a r e   c o n v e n i e n t l y  

m o u l d e d   f r o m   p l a s t i c , a n d   in   o r d e r   to   g i v e   t h e  

c o n n e c t o r s   a  s l i g h t   d e g r e e   of  r e s i l i e n c e ,   a  

s u i t a b l e   p l a s t i c   i s   A . B . S .   The  c o n n e c t o r s  

r e q u i r e   to   be  a c c u r a t e l y   m o u l d e d   to   g i v e   a  p r e c i s e  

f i t ,   and  t h i s   i s   e n h a n c e d   i f   e a c h   m a l e   c o n n e c t o r  

i s   g i v e n   an  e x t r e m e l y   s l i g h t   t a p e r .  



F i g u r e   6  shows   t h e   u n i t   of   F i g u r e   5  i n  

a s s o c i a t i o n   w i t h   a  p a i r   of   g r a b   a rms   96  and   98  

w h i c h   a r e   i n t e r - c o n n e c t e d   by  a  p i n   and  s l o t   c o n n e c t i o n  

99,  so  t h a t   t h e y   t u r n   in   o p p o s i t e   s e n s e s .   T h e  

arm  96  has   a  m a l e   c o n n e c t o r   102  w h i c h   c o - o p e r a t e s  

w i t h   t h e   f e m a l e   c o n n e c t o r   15  of   t h e   u n i t   a n d  

a l t h o u g h   t h e   arm  98  has   a  s i m i l a r   c o n n e c t o r   1 0 4  

so  t h a t   i t   can   be  c o n n e c t e d   in  t h e   same  way  a s  

t h e   arm  96  i f   r e q u i r e d ,   t h i s   c o n n e c t o r   i s   n o t  

u s e d   as  s u c h ,   b u t   i n s t e a d   a  c e n t r a l   b o r e   ( n o t  

s e e n )   f i t s   o v e r   a  s t a t i o n a r y   p e g   105  p r o j e c t i n g  

f r o m   t h e   h o u s i n g   12  and   s e e n   a l s o   in   F i g u r e   1 .  

C o n s e q u e n t l y ,   as  t h e   arm  96  i s   d r i v e n   in   o n e  

d i r e c t i o n   or   t h e   o t h e r   by  t h e   m o t o r   u n i t ,   t h e  

arm  98  i s   c a u s e d   to   t u r n   a b o u t   t h e   p e g   1 0 5 .  

The  m a l e   c o n n e c t o r   19  on  t h e   h o u s i n g   12  

i s   l o c a t e d   o f f - c e n t r e  a n d   i f   i t   i s   r e q u i r e d   t o  

l o c a t e   t h e   g r a b   u n i t   so  t h a t   i t   i s   c e n t e r e d   o n  

t h e   common  a x i s   of  t h e   g r a b   a rms   96  and   98,  a n  

a d a p t e r   108  may  be  u s e d .   As  can  be  s e e n ,   t h i s  

i n c l u d e s   a  f e m a l e   s o c k e t   or   c o n n e c t o r   109  w h i c h  

i s   l o c a t e d   o f f - c e n t r e   in   a  p o s i t i o n   c o r r e s p o n d i n g  

to   t h e   c o n n e c t o r   19,  and   a  s e c o n d ,   p r o j e c t i n g  

m a l e   c o n n e c t o r   110  w h i c h   i s   c e n t r a l l y   l o c a t e d .  

A c c o r d i n g l y ,   when  t h e   s o c k e t   109  i s   f i t t e d  

to   t h e   c o n n e c t o r   19,   t h e   f e m a l e   c o n n e c t o r   1 1 0  

i s   c e n t r a l l y   l o c a t e d   in   r e l a t i o n   to   t h e   m o t o r  

u n i t   and   t h e   c o m b i n a t i o n   of   t h e   u n i t   p l u s   t h e  

a d a p t e r   may  t h e n   be  c e n t r a l l y   l o c a t e d   as  r e q u i r e d .  

F i g u r e   6  shows   t h e   u n i t   of   F i g u r e   1  



f o r m i n g   p a r t   of  a  l i n e a r   d r i v e   u n i t .   For   t h i s  

p u r p o s e ,   t h e   g e a r   26  s e e n   in  F i g u r e   1  i s   f i t t e d  

to   t h e   hub  14  and  m e s h e s   w i t h   a  r a c k   120  f o r m e d  

in  a  member   121  w h i c h   i s   g u i d e d   by  a  r e t a i n i n g  

p i e c e   122  w h i c h   i s   a  p u s h - f i t   on  t h e   p i n   1 0 5 .  

C o n s e q u e n t l y ,   r o t a t i o n   of  t h e   g e a r   26  p r o d u c e s  

l i n e a r   m o v e m e n t   of  t h e   member   121  a l o n g   t h e   g u i d e  

122  w i t h   c o n s e q u e n t   l i n e a r   m o v e m e n t   of  any  o t h e r  

c o m p o n e n t   or   c o m p o n e n t s   c o n n e c t e d   to   t h e   m e m b e r  

121 .   A  f e m a l e   c o n n e c t o r   w h i c h   f a c e s   in   an  a x i a l  

d i r e c t i o n   i s   shown  at   t h e   r i g h t   h a n d   end  of  t h e  

member   121  and   a  s e c o n d   f e m a l e   c o n n e c t o r   1 2 6  

w h i c h   f a c e s   u p w a r d l y   on  a  s h o r t   t r a n s v e r s e   a r m  

127  is   shown  a t   t h e   l e f t   h a n d   end   of  t h e   m e m b e r  

1 2 1 .  

As  m e n t i o n e d   p r e v i o u s l y ,   l i n e a r   d r i v i n g  

s p e e d   i s   as  i m p o r t a n t   as  r o t a r y   d r i v i n g   s p e e d  

a n d ,   u s i n g   t h e   f i g u r e s   q u o t e d   a b o v e ,   i . e .   a n  

o u t p u t   s p e e d   a p p l i e d   to   t h e   g e a r   26  of  6  r p m ,  
t h e   l i n e a r   s p e e d   of  t h e   member   121  i s   1  cm  p e r   s e c :  

As  a l s o   m e n t i o n e d   p r e v i o u s l y ,   t h i s   f i g u r e   i s  

q u o t e d   p u r e l y   f o r   t h e   s a k e   of  e x a m p l e .  

F i g u r e   7  shows  a  p r a c t i c a l   e x a m p l e   o f  

t h e   u se   of  two  l i n e a r   d r i v e   u n i t s   in  a c c o r d a n c e  

w i t h   F i g u r e   6  in  t h e   f o r m   of  d r a w i n g   a p p a r a t u s  

w h i c h   p r o d u c e s   m o v e m e n t   of  a  w r i t i n g   i n s t r u m e n t  

s u c h   as  a  p e n c i l   130  in  two  d i r e c t i o n s   a t   r i g h t  

a n g l e s ,   shown  as  t h e   X  d i r e c t i o n   and  t h e   Y  d i r e c t i o n .  

The  p e n c i l   130  c o - o p e r a t e s   w i t h   a  s h e e t   of   r e c o r d  

m a t e r i a l   s u c h   as  t h i c k   p a p e r   132  s u p p o r t e d   b y  



a  b a s e   133  w h i c h   c o n s t i t u t e s   one  of  t h e   c o m p o n e n t s  

of   t h e   c o m p l e t e   k i t   of   p a r t s   r e f e r r e d   to   p r e v i o u s l y  

and   w h i c h   i s   f o r m e d   w i t h   a  s e r i e s   of  f e m a l e   c o n n e c t o r s  

135  a r o u n d   i t s   e d g e s .   Two  of  t h e s e   c o n n e c t o r s  

s u p p o r t   t h e   r e m a i n d e r   of  t h e   d r a w i n g   m e c h a n i s m .  

Thus   a  p a i r   of   v e r t i c a l   a rms   140  h a v i n g   m a l e  

c o n n e c t o r s   a t   t h e i r   l o w e r   e n d s   a r e   f i t t e d   i n t o  

r e s p e c t i v e   f e m a l e   c o n n e c t o r s   and  s u p p o r t   a  l i n e a r  

d r i v e   m e c h a n i s m   s i m i l a r   to   t h a t   shown  in  F i g u r e  

6  e x c e p t   t h a t   t h e   member   c a r r y i n g   t h e   r a c k   i s  

f o r m e d   a t   b o t h   e n d s   w i t h   f e m a l e   c o n n e c t o r s   s i m i l a r  

to   t h o s e   shown  a t   126  in   F i g u r e   6.  The  r a c k  

member   i s   t h e r e f o r e   h e l d   s t a t i o n a r y ,   and   r o t a t i o n  

of   t h e   g e a r   w h e e l   26  t h u s   d r i v e s   t h e   c o m p l e t e  

m o t o r   u n i t   a l o n g   t h e   r a c k   member   121 .   The  u n i t  

as  a  w h o l e   i s   i n d i c a t e d   as  150  and  h a s   d i r e c t l y  

c o n n e c t e d   to   i t   a  s e c o n d   i d e n t i c a l   m o t o r   u n i t  

152 .   A l t h o u g h   t h e   c o n n e c t o r s   b e t w e e n   t h e   t w o  

m o t o r s   c a n n o t   be  s e e n ,   i t   w i l l   be  u n d e r s t o o d  

f r o m   a  c o m p a r i s o n   w i t h   F i g u r e   1  t h a t   t h e   f e m a l e  

c o n n e c t o r   14  on  t h e   u n i t   150  i s   e n g a g e d   w i t h  

t h e   m a l e   c o n n e c t o r   16  of  t h e   u n i t   1 5 2 .  

The  g e a r   w h e e l   26A  of  t h e   u n i t   152  d r i v e s  

a  r a c k   member   121A  in  a  d i r e c t i o n   a t   r i g h t   a n g l e s  

to   t h e   member   121 .   The  r a c k   member   121A  h a s  

a t   i t s   end   a  f e m a l e   c o n n e c t o r   s i m i l a r   to   t h a t  

shown  as  125  in   F i g u r e   6  w h i c h   c o n n e c t s   a  m o u n t i n g  

154  f o r   t h e   p e n c i l   130 .   The  m o t o r   u n i t   150  i s  

c o n n e c t e d   to   a  s u p p l y   b a t t e r y   and  a  c o n t r o l l e r  

by  way  of   a  p a i r   of   l e a d s   156  and  t h e   m o t o r   u n i t  



152  i s   s i m i l a r l y   c o n n e c t e d   b y  l e a d s   1 5 8 .  

A c c o r d i n g l y ,   e n e r g i s a t i o n   of  t h e   u n i t   150  d r i v e s  

t h e   p e n c i l   in  t h e   X  d i r e c t i o n ,   w h i l e   e n e r g i s a t i o n  

of  t h e   m o t o r   u n i t   152  d r i v e s   i t   in  t h e   Y  d i r e c t i o n  

and  by  a p p r o p r i a t e   c o n t r o l ,   t h e   p e n c i l   can   b e  

c a u s e d   to   d e s c r i b e   any   r e q u i r e d   c u r v e ,   s u c h   a s  

t h a t   shown  in  d o t t e d   l i n e s   a t   1 6 0 .  

I f   a  c o m p o n e n t   i s   to   be  s p a c e d   away  f r o m  

i t s   a s s o c i a t e d   m o t o r   u n i t ,   a  c o n n e c t i n g   a r m  

may  be  u s e d   as  i l l u s t r a t e d   in  F i g u r e  8 " .   T h i s  

i s   a  r e l a t i v e l y   c o m p l i c a t e d   c o m p o n e n t   w h i c h   h a s  

a  f e m a l e   c o n n e c t o r   170  a t   one   end   w h i c h   can   b e  

f i t t e d   as  r e q u i r e d   to   e i t h e r   of  t h e   m a l e   c o n n e c t o r s  

of  t h e   m o t o r   u n i t   or   i n d e e d   to   any   o t h e r   m a l e  

c o n n e c t o r   of  any  o t h e r   c o m p o n e n t .   The  arm  a l s o  

i n c l u d e s   l a t e r a l l y   d i r e c t e d   o p p o s i t e   p a i r s   o f  

ma le   and  f e m a l e   c o n n e c t o r s   i n d i c a t e d   g e n e r a l l y  

as  171  and  172,   t h e   t y p e   of  c o n n e c t o r   b e i n g   i n d i c a t e d  

by  t h e   c o n v e n t i o n a l   s y m b o l .   R a t h e r   s i m p l e r   f o r m s  

of  c o n n e c t i n g   arm  a r e   shown  in  F i g u r e s   10 ,   1 1  

and  12.   F i g u r e   10  shows   a  c o n n e c t i n g   e l b o w  

175  h a v i n g   a  m a l e   c o n n e c t o r   176  a t   one  end   a n d  

a  f e m a l e   c o n n e c t o r   177  a t   t h e   o t h e r   e n d ,   t u r n e d  

t h r o u g h   a  r i g h t   a n g l e   in  r e l a t i o n   to   t h e   m a l e  

c o n n e c t o r   176 .   F i g u r e   11  shows   a  s i m p l e   s t r a i g h t  

arm  180  w i t h   a  m a l e   c o n n e c t o r   181  a t   one   e n d  

and  a  f e m a l e   c o n n e c t o r   182  a t   t h e   o t h e r   e n d .  

F i g u r e   12  shows   a  T - p i e c e   185  h a v i n g   f e m a l e   c o n n e c t o r s  

186  and  187  a t   t h e   two  e n d s   of  t h e   c r o s s   m e m b e r  

of   t h e   T  and  a  f e m a l e   c o n n e c t o r   188  a t   t h e   e n d  



of  t h e   u p r i g h t   member   of  t h e   T .  

The  l e n g t h s  o f   a l l   t h e s e   c o n n e c t i n g   m e m b e r s  

shown  in  F i g u r e s   8,  10,  11  and  12  a r e   s e l e c t e d  

in  a c c o r d a n c e   w i t h   t h e   m o d u l a r   s p a c i n g   r e f e r r e d  

to   a b o v e ,   so  t h a t   when  any   c o n n e c t i n g   m e m b e r  

i s   u s e d ,   a  c o m p o n e n t   c o n n e c t e d   by  i t   w i l l   b e  

a t   t h e   c o r r e c t   s p a c i n g .   The  same  a p p l i e s   t o  

t h e   b a s e   member   190  shown  in  F i g u r e   9  w h i c h  

i s   s i m i l a r   to   t h a t   shown  as  132  in   F i g u r e   7 ,  

and   i n c l u d e s   f e m a l e   c o n n e c t o r s   192  a r o u n d   i t s  

e d g e s   and  s i m i l a r   f e m a l e   c o n n e c t o r s   194  on  i t s  

u p p e r   s u r f a c e ,   a l l   a r r a n g e d   a t   a  m o d u l a r   s p a c i n g .  

F i g u r e   13  shows   an  e x a m p l e   of  a  f u r t h e r  

c o m p o n e n t   w h i c h   can   be  c o n n e c t e d   in  p o s i t i o n  

as  p a r t   of  t h e   o v e r a l l   s y s t e m ,   a l t h o u g h   i t   i s  

n o t   i t s e l f   of   a  s t r u c t u r a l   n a t u r e .   The  c o m p o n e n t  
196  i s   in  t h e   f o r m   of  a  lamp  h a v i n g   a  b o d y   1 9 8  

w h i c h   s e r v e s   as  a  b u l b   h o l d e r ,   and   a  l e n s   2 0 0  

w h i c h   i s   f o c u s s e d   by  means   of   a  t e l e s c o p i c   s t e m  

1 9 9 . T h e   b o d y   198  has   an  o c t a g o n a l   c o n n e c t o r   2 0 2  

w h i c h   e n a b l e s   i t   t o   be  c o n n e c t e d   d i r e c t l y   t o  

v a r i o u s   of   t h e   c o m p o n e n t s   a l r e a d y   d e s c r i b e d  

The  u n i t   a l s o   i n c l u d e s   an  e l e c t r i c a l   c o n n e c t o r  

204  w h i c h   i s   i d e n t i c a l   to   t h a t   of   t h e   u n i t   s h o w n  

in  F i g u r e   1,  so  t h a t   t h e   lamp  may  be  c o n t r o l l e d  

in  t h e   same  way  as  t h e   m o t o r   u n i t ,   as  w i l l   b e  

d e s c r i b e d   in  more   d e t a i l   w i t h   r e f e r e n c e   to   F i g u r e  

1 5 .  



In  F i g u r e   14  a  t o y   r o b o t   arm  a s s e m b l y  

i s   c o n s t r u c t e d   f r o m   c o m p o n e n t s   mos t   of   w h i c h  

h a v e   a l r e a d y   b e e n   d e s c r i b e d ,   b u t   in  a d d i t i o n ,  

i t   i n c l u d e s   a  c o n t r o l   k e y b o a r d   210  f o r   r e m o t e  

m a n u a l   c o n t r o l   p u r p o s e s .   Power   i s   s u p p l i e d  

to   t h e   u n i t   f r o m   b a t t e r i e s   c o n t a i n e d   w i t h i n  

a  b a t t e r y   u n i t   212  w h i c h   a l s o   s e r v e s   as  t h e  

b a s e   f o r   t h e   o p e r a t i o n a l   p a r t   of  t h e   a s s e m b l y ,  

i n c l u d i n g   n u m e r o u s   m a l e   and  f e m a l e   c o n n e c t o r s  

f o r   t h i s   p u r p o s e .   O u t p u t   f r o m   t h e   b a t t e r y   u n i t  

p a s s e s   v i a   a  m a i n   c o n n e c t i n g   l e a d   214  to   t h e  

k e y b o a r d   210  w h e r e   i t   i s   s u p p l i e d   to   f i v e   s e p a r a t e  

c h a n n e l s ,   of  w h i c h   o n l y   n u m b e r s   one  to   f o u r  

a r e   u s e d   f o r   t h e   a s s e m b l y   i l l u s t r a t e d .   E a c h  

c h a n n e l   i n c l u d e s   a  r e s p e c t i v e   r o c k e r   s w i t c h  

216  w h i c h   has   t h r e e   s e p a r a t e   p o s i t i o n s ,   a  c e n t r a l  

" o f f "   p o s i t i o n   and  f o r w a r d   and  r e v e r s e   p o s i t i o n s  

r e a c h e d   by  r o c k i n g   t h e   s w i t c h   in  one  d i r e c t i o n  

or   t h e   o t h e r   f r o m   t h e   c e n t r a l   " o f f "   p o s i t i o n .  

E a c h   c h a n n e l   has   an  a s s o c i a t e d   s o c k e t   f o r   t h e  

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

218  l e a d i n g   to   t h e   r e s p e c t i v e   m o t o r .   P l u g s  

219  f o r   c h a n n e l s   o n e ,   two  and  t h r e e ,   a r e   s h o w n  

p l u g g e d   i n t o   t h e i r   s o c k e t s   w h i l e   p l u g   219  f o r  

c h a n n e l   f o u r   i s   r e a d y   to   be  p l u g g e d   i n t o   p o s i t i o n .  

I n s t e a d   of  p l u g g i n g   t h e   p l u g s   219  i n t o  

a  m a n u a l   k e y b o a r d ,   t h e y   may  be  p l u g g e d   i n t o  

a  r a d i o   c o n t r o l   u n i t   f o r   r e m o t e   c o n t r o l   p u r p o s e s  

or   to   t h e   o u t p u t   of  a  c o m p u t e r   f o r   a u t o m a t i c  

c o n t r o l .   The  m a n u a l   k e y b o a r d ,   t h e   r a d i o  



c o n t r o l   and   t h e   c o m p u t e r   c o n t r o l . a r e   c o m p l e t e l y  

i n t e r - c h a n g e a b l e ,   t h u s   l e a d i n g   t o   g r e a t   v e r s a t i l i t y  

in   t h e   a s s e m b l y   and  u s e   of  t h e   t o y .  

The  e l e c t r i c a l   s u p p l y   l e a d s   218  c o n n e c t  

f o u r   s e p a r a t e   m o t o r   u n i t s   to   t h e   k e y b o a r d   2 1 0  

f o r   c o m p l e t e l y   i n d e p e n d e n t   c o n t r o l .   The  f i r s t  

m o t o r   u n i t   i n d i c a t e d   a t   220  i s   c o n n e c t e d   d i r e c t l y  

t o   t h e   t o p   of  t h e   b a t t e r y   u n i t   212  and   i t s   o u t p u t  
hub  f a c e s   u p w a r d l y   w h e r e   i t   i s   c o n n e c t e d   d i r e c t l y  

t o   t h e   s e c o n d   m o t o r   u n i t   shown  as  2 2 2 .   T h e  

u n i t   220  t h e r e f o r e   c o n t r o l s   s w i v e l l i n g   of   t h e  

r e m a i n d e r   of  t h e   r o b o t   arm  a s s e m b l y .   The  s e c o n d  

m o t o r   u n i t   222  has   i t s   ou tpu t   hub  14  d i r e c t e d  

h o r i z o n t a l l y   w h e r e   i t   c a r r i e s   an  arm  of   t h e  

t y p e   shown  in  F i g u r e   8  a n d   i n d i c a t e d   as  2 2 4 .  

A n g u l a r   m o v e m e n t s   of  t h i s   arm  in   a  v e r t i c a l  

p l a n e   a r e   t h e r e f o r e   c o n t r o l l e d   by  t h e   m o t o r  

u n i t   222 .   At  i t s   f u r t h e r   e n d ,   t h e   arm  2 2 4  

c a r r i e s   a  t h i r d   m o t o r   u n i t   226  w i t h   i t s   o u t p u t  
hub  14  a g a i n   d i r e c t e d   h o r i z o n t a l l y .   The  a r m  
224  a l s o   c a r r i e s   a  s h o r t   arm  225  s i m i l a r   t o  

t h a t   shown  in   F i g u r e   12,   b u t   f o r m e d   w i t h   a n  

o p e n i n g   f o r   t h e   p a s s a g e   of   s u p p l y   l e a d s   2 1 8  

so  as  to   a c t   in   t h e   same  way  as  a  c a b l e   c l e a t .  

The  o u t p u t   hub  14  of   t h e   t h i r d   m o t o r  

u n i t   226  c a r r i e s   a  s e c o n d   arm  228  s i m i l a r   t o  

t h e   arm  224 .   T h i s ,   in   i t s   t u r n ,   c a r r i e s   t h e  

f o u r t h   and   f i n a l   m o t o r   u n i t   230  w h i c h   c o n t r o l s  

a  g r a b   arm  u n i t   as  i l l u s t r a t e d   in   F i g u r e   5. 

As  in   F i g u r e   5,  t h e   g r a b   a rms  a r e   shown   as  96  

and   98  and   a r e   o p e n e d   and   c l o s e d   u n d e r   t h e   c o n t r o l  



of  t h e   m o t o r   u n i t   230 ,   t h e   p o s i t i o n   of   w h i c h  

in  s p a c e   i s   c o n t r o l l e d   by  t h e   t h r e e   o t h e r   m o t o r  

u n i t s .  

The  m o t o r   u n i t s   t h e m s e l v e s   a r e   c o n t r o l l e d  

q u i t e   i n d e p e n d e n t l y   as  a l r e a d y   d e s c r i b e d   b y  

means   of   t h e   r o c k e r   s w i t c h e s   216  and  p r o d u c e  a  s l o w  

c o n t r o l l e d   t u r n i n g   m o v e m e n t   w h i c h   i s   w h a t  

i s   r e q u i r e d   f o r   r o b o t   o p e r a t i o n .   The  t o y   a s  

a  w h o l e   i s   a s s e m b l e d   m e r e l y   by  c o n n e c t i n g   t o g e t h e r  

t h e   v a r i o u s   c o m p o n e n t s   a l r e a d y   d e s c r i b e d   a s  

a  r e s u l t   of  a  s i m p l e   p u s h - f i t t i n g   o p e r a t i o n  

w h i c h   can   be  a c c o m p l i s h e d   q u i t e   s i m p l y   and   r a p i d l y  

by  e v e n   a  y o u n g   c h i l d .   The  t o y   can   t h e n   b e  

d i s m a n t l e d   e q u a l l y   s i m p l y   by  a  r e v e r s e   o p e r a t i o n .  

F i g u r e   15  shows   a  s t y l i s e d   t o y   a n i m a l  

and   i s   i n c l u d e d   to   i l l u s t r a t e   t h e   v e r s a t i l i t y  

of   a  c o n s t r u c t i o n   k i t   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n .   A l t h o u g h   n o t   s t r i c t l y   a  r o b o t ,  

t h e   m o v e m e n t s   c a r r i e d   ou t   a r e   of  t h e   r o b o t i c  

t y p e   and  f o u r   m o t o r   u n i t s   in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   a r e   i n c l u d e d   f o r   t h i s   p u r p o s e .   T h e  

a n i m a l   has   a  b o d y   240  made  up  of  two  c o n n e c t i n g  

a rms   j o i n e d   t o g e t h e r .   At  t h e   r e a r ,   t h e   b o d y   i s  

c o n n e c t e d   to   t h e   f i r s t   m o t o r   u n i t   242  w h i c h   d r i v e s  

a  w h e e l   244 .   At  t h e   o t h e r   s i d e   a  c o n n e c t i n g   a r m  

245  c a r r i e s   an  i d l e r   w h e e l   246 .   At  t h e   f r o n t   e n d  

of  t h e   b o d y   240  a  s e c o n d   m o t o r   u n i t   248  has   i t s  

o u t p u t   d i r e c t e d   d o w n w a r d l y   to   c o n t r o l   t h e   s t e e r i n g  

of  a  p a i r   of  w h e e l s   249 .   The  o u t p u t   hub  i s   c o n n e c t e d  

to   an  arm  250  as  shown  in  F i g u r e   11  w h i c h   in  i t s  



t u r n   i s   c o n n e c t e d   to   a  T - p i e c e   251  as  i l l u s t r a t e d  

in   F i g u r e   12  w h i c h   s u p p o r t s   a x l e s   f o r   t h e   two  w h e e l s .  

A  t h i r d   m o t o r   u n i t   254  i s   m o u n t e d   r i g i d l y   a b o v e  

t h e   u n i t   248  and   i t s   o u t p u t   hub  e x t e n d s   h o r i z o n t a l l y  

t o   c o n t r o l   a n g u l a r   m o v e m e n t s   of   an  arm  255  of  t h e  

k i n d   i l l u s t r a t e d   in   F i g u r e   8  and   c o n s t i t u t i n g   t h e  

n e c k   of  t h e   a n i m a l .   F i n a l l y ,   t h e   f o u r t h   m o t o r  

u n i t   w h i c h   can   o n l y   p a r t l y   be  s e e n   a t   256 ,   i s   c o n n e c t e d  

t o   t h e   f o r w a r d   end   of   t h e   arm  255  and  c o n t r o l s  

m o v e m e n t s   of  u p p e r   and  l o w e r   j aw  m e m b e r s   257  a n d  

258  r e s p e c t i v e l y   w h i c h ,   b e t w e e n   t h e m ,   c o n s t i t u t e  

t h e   c o m p l e t e   h e a d   of  t h e   a n i m a l .   A l t h o u g h   d e t a i l s  

c a n n o t   be  s e e n ,   t h e   two  j a w s   a r e   c o n t r o l l e d   i n  

e x a c t l y   t h e   same  m a n n e r   as  t h e   g r a b   arm  p a i r   o f  

F i g u r e   6.  The  f o u r   m o t o r   u n i t s   a r e   c o n t r o l l e d  

in   t h e   m a n n e r   a l r e a d y   d e s c r i b e d   so  as  to   p r o v i d e  

b a c k w a r d s   and  f o r w a r d s   m o v e m e n t ,   s t e e r i n g ,   r a i s i n g  

and   l o w e r i n g   of  t h e   n e c k   and   o p e n i n g   and   c l o s i n g  

of   t h e   j a w s .  

The  o n l y   one  of  t h e   c o m p o n e n t s   d e s c r i b e d  

w h i c h   i s   " d e d i c a t e d " ,   i . e .   s p e c i f i c   to   t h i s   p a r t i c u l a r  

t o y   i s   t h e   p a i r   of  j a w s   257  and   258  and  e v e n   t h e s e  

can   be  u s e d   in   t h e   a s s e m b l y   of   o t h e r   t y p e s   of  a n i m a l .  

A l l   t h e   o t h e r   c o m p o n e n t s ,   c o n s i s t i n g   m a i n l y   o f  

m o t o r   u n i t s   and   c o n n e c t i n g   a r m s ,   can   be  u s e d   i n  

t h e   a s s e m b l y   of   a  w i d e   v a r i e t y   o f   t o y s   and  m o d e l s  

w h i c h   can   be  b o t h   a s s e m b l e d   and   d i s m a n t l e d   e x t r e m e l y  

q u i c k l y   and   s i m p l y   b u t   w h i c h ,   o n c e   a s s e m b l e d ,   a r e  

f i r m l y   c o n n e c t e d   t o g e t h e r .  



1.  A  low  s p e e d   m o t o r   u n i t   f o r   a  t o y   or   m o d e l  

c o m p r i s i n g   a  m o t o r   and  s p e e d   r e d u c t i o n   g e a r i n g  

e n c l o s e d   w i t h i n   a  h o u s i n g   and  p e r m a n e n t l y   c o n n e c t e d  

to   a  d r i v i n g   p a r t   p r o j e c t i n g   f r o m   t h e   h o u s i n g ,  

t h e   u n i t   i n c l u d i n g   a t   l e a s t   two  i d e n t i c a l   or   m u t u a l l y  

c o m p a t i b l e   m a l e / f e m a l e   c o n n e c t o r s ,   one  of   w h i c h  

i s   on  t h e   h o u s i n g   and  one  on  t h e   d r i v i n g   p a r t .  

2.  A  m o t o r   u n i t   a c c o r d i n g   to   c l a i m   1  in  w h i c h  

b o t h   c o n n e c t o r s   a r e   of  t h e   p o l y g o n a l   or  s q u a r e  

t y p e .  

3.  A  m o t o r   u n i t   a c c o r d i n g   to   c l a i m   1  or   c l a i m  

2  in  w h i c h   t h e r e   i s   a t   l e a s t   one  m a l e   and  one  f e m a l e  

c o n n e c t o r   on  t h e   h o u s i n g .  

4.  A  m o t o r   u n i t   a c c o r d i n g   to   a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s   in  w h i c h   t h e   d r i v i n g   p a r t   i s   a  

hub  on  w h i c h   one  of   t h e   c o n n e c t o r s   i s   p r o v i d e d .  

5.  A  m o t o r   u n i t   a c c o r d i n g   to   c l a i m   5  in  w h i c h  

t h e   hub  is   s h a p e d   to   f o r m   t h e   c o n n e c t o r .  

6.  A  m o t o r   u n i t   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   3  in  w h i c h   t h e   d r i v i n g   p a r t   i s   an  arm  on  w h i c h  

one  of  t h e   c o n n e c t o r s   i s   p r o v i d e d .  

7.  A  l i n e a r   d r i v e   u n i t   c o m p r i s i n g   a  m o t o r  

u n i t   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s  

h a v i n g   a  t o o t h e d   p i n i o n   c o n n e c t e d   to   t h e   d r i v i n g  

p a r t   and   m e s h i n g   w i t h   a  r a c k   member   c a p a b l e   o f  

s l i d i n g   m o v e m e n t   in  a  g u i d e   c o n n e c t e d   to   t h e   h o u s i n g ,  



8.  D r a w i n g   a p p a r a t u s   f o r   d r i v i n g   a  w r i t i n g  

i n s t r u m e n t   i n   m u t u a l l y   p e r p e n d i c u l a r   X  and   Y 

d i r e c t i o n s   i n   r e l a t i o n   to   a  r e c o r d   s u r f a c e   a n d  

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

to   c l a i m   7,  h a v i n g   t h e i r   r a c k   m e m b e r s   r e s p e c t i v e l y  

p a r a l l e l   to   t h e   X  and  Y  d i r e c t i o n s ,   t h a t   of   t h e  

f i r s t   l i n e a r   d r i v e   u n i t   b e i n g   f i x e d   so  t h a t   t h e  

m o t o r   u n i t   i s   d r i v e n   a l o n g   i t ,   and  t h i s   m o t o r  

u n i t   c a r r y i n g   t h e   m o t o r   u n i t   of   t h e   s e c o n d   l i n e a r  

d r i v e   u n i t   so  t h a t   t h e   a s s o c i a t e d   r a c k   member   i s  

d r i v e n   i n   t h e   Y  d i r e c t i o n   and   c a r r i e s   a t   i t s   e n d  

a  m o u n t i n g   f o r   a  w r i t i n g   i n s t r u m e n t .  

9.  A  u n i t   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   7  

w h i c h   p r o v i d e s   f o r   r o t a r y   or   l i n e a r   m o t i o n   w i t h i n  

t h e   f o l l o w i n g   s p e e d   r a n g e s :   f o r   r o t a r y   or   a n g u l a r  

m o v e m e n t   a  s p e e d   of  n i n e t y   d e g r e e s   in   one   to   t h i r t y  

s e c o n d s   i n c l u s i v e   and  f o r   l i n e a r   or   s u b s t a n t i a l l y  

l i n e a r   m o t i o n   a  s p e e d   of  f r o m   one   t e n t h   t o   f o u r  

c e n t i m e t r e s   p e r   s e c o n d   i n c l u s i v e .  

10.   A  t o y   or   m o d e l   c o n s t r u c t e d   f r o m   a  k i t   o f  

p a r t s   and   c o m p r i s i n g   a t   l e a s t   two  m o t o r   u n i t s   w h i c h  

a r e   i n d e p e n d e n t l y   c o n t r o l l a b l e   and  c o n n e c t e d   s o  

t h a t   a c t u a t i o n   of  one   m o t o r   u n i t   e f f e c t s   b o d i l y  

m o v e m e n t   of  t h e   o t h e r   m o t o r   u n i t s   or   u n i t s .  

11.   A  t o y   or  m o d e l   a c c o r d i n g   to   c l a i m   10  a n d  

c o m p r i s i n g   a t   l e a s t   one  arm  c o n t r o l l e d   by  a  m o t o r  

u n i t   and   i t s e l f   c a r r y i n g   a t   l e a s t   one  m o t o r   u n i t  

f o r   t h e   c o n t r o l   of  a  f u r t h e r   c o m p o n e n t   or   c o m p o n e n t s  

of   t h e   t o y   or   m o d e l .  



12.  A  t o y   or   m o d e l   a c c o r d i n g   to   c l a i m   10  o r  

c l a i m   11  in   w h i c h   e a c h   m o t o r   u n i t   i s   a  m o t o r  

u n i t   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   6 ,  

or   a  l i n e a r   d r i v e   u n i t   a c c o r d i n g   t o   c l a i m   7 .  

13.   A  t o y   or   m o d e l   a c c o r d i n g   to   a n y  o n e   o f  

c l a i m s   10  to   12  and  f u r t h e r   i n c l u d i n g   c o n t r o l  

m e a n s   f o r   i n d e p e n d e n t l y   o p e r a t i n g   e a c h   m o t o r   a n d  

m e a n s   f o r   t r a n s m i t t i n g   c o n t r o l   s i g n a l s   f r o m   t h e  

c o n t r o l   m e a n s   to   a l l o w   i n d e p e n d e n t   o p e r a t i o n  

of  t h e   m o t o r s   by  a c t u a t i o n   of  t h e   c o n t r o l   m e a n s .  

14.  A  t oy   or   m o d e l   a c c o r d i n g   to   c l a i m   1 3  

w h e r e i n   t h e   c o n t r o l   m e a n s   a r e   a d a p t e d   to   be  m a n u a l l y  

o p e r a b l e   a n d / o r   a d a p t e d   to   be  o p e r a b l e   by  s i g n a l s  

r e c e i v e d   f r o m   a  c o m p u t e r   or   a  m i c r o - p r o c e s s o r   d e v i c e .  

15.   A  k i t   of  p a r t s   f o r   c o n s t r u c t i n g   t o y s   o r  

m o d e l s   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   10  to   1 4 .  
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