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©  Toy  vehicle. 
©  A  toy  vehicle  (10)  comprising  a  base  or  frame  (12)  and 
wheels  (16a  16o,  26a,  266)  and  a  movable  weight  (30,32) 
coupled  to  a  lever  (40)  which  is  manually  operable  to  alter 
the  centre  of  gravity.  There  may  be  two  weights  (30,32)  one 
adjacent  each  of  the  rear  wheels  which  are  pivotally  movable 
by  the  lever,  or  there  may  be  a  sliding  platform  (230)  to  which 
the  rear  wheel  are  coupled  so  that  the  wheel  base  of  the  toy 
vehicle  can  be  adjusted,  or  the  lever  may  be  weighted  (332) 
and  connected  to  movable  first  and  second  arms  (300,  302) 
each  with  a  projection  (314,  332)  pivotally  supported  on  the 
frame  proximate  the  first  and  second  rear  wheels.  Movement 

N  of  the  weight  or  weights  alters  the  centre  of  gravity  and  this 
^   varies  the  performance  of  the  moving  toy  vehicle.  Projec- 

tions  either  immovable  (260,  262,  264)  or  movable  (38,  39, 
O  314.  322)  with  the  positioning  of  the  weight  may  be  provided 
O  which  projections  contact  the  surface  (8)  on  which  the  toy 
^   vehicle  is  riding  to  further  vary  the  performance  of  the 

vehicle. 
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 A   toy  vehicle  (10)  comprising  a  base  or  frame  (12)  and 
wheels  (16a  16b,  26a,  26b)  and  a  movable  weight  (30,32) 
coupled  to  a  lever  (40)  which  is  manually  operable  to  alter 
the  centre  of  gravity.  There  may  be  two  weights  (30,32)  one 
adjacent  each  of  the  rear  wheels  which  are  pivotally  movable 
by  the  lever,  or  there  may  be  a  sliding  platform  (230)  to  which 
the  rear  wheel  are  coupled  so  that  the  wheel  base  of  the  toy 
vehicle  can  be  adjusted,  or  the  lever  may  be  weighted  (332) 
and  connected  to  movable  first  and  second  arms  (300,  302) 
each  with  a  projection  (314,  332)  pivotally  supported  on  the 
frame  proximate  the  first  and  second  rear  wheels.  Movement 
of  the  weight  or  weights  alters  the  centre  of  gravity  and  this 
varies  the  performance  of  the  moving  toy  vehicle.  Projec- 
tions  either  immovable  (260,  262,  264)  or  movable  (38,  39, 
314,  322)  with  the  positioning  of  the  weight  may  be  provided 
which  projections  contact  the  surface  (8)  on  which  the  toy 
vehicle  is  riding  to  further  vary  the  performance  of  the 
vehicle. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  t o y   v e h i c l e   a n d ,  
in  p a r t i c u l a r ,   t o   a  t oy   v e h i c l e   whose   p h y s i c a l   b e h a v i o u r  

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

by  a  c h i l d   p l a y i n g   w i t h   t he   toy   v e h i c l e ,   p r e f e r a b l y   b y  

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

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

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

g e a r - s h i f t   l e v e r .  

Toy  v e h i c l e s ,   s u c h   as  toy   a u t o m o b i l e s   w h i c h   s i m u l a t e  

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

a r e   c a p a b l e   of  b e i n g   s e l f - p r o p e l l e d   by  an  i n t e r n a l   m o t o r  

or  t he   l i k e ,   h a v e   b e c o m e   p o p u l a r   w i t h   c h i l d r e n   of  a l l   a g e s .  
One  s u c h   t y p e   of  t o y   v e h i c l e   i n c l u d e s   w h a t   has   been   c o m m o n -  

ly  known  as  a  p u l l - b a c k   m o t o r .   In  s u c h   v e h i c l e s ,   t h e   r e a r  
w h e e l s   of  t h e   t o y   v e h i c l e   a re   c o u p l e d   to  a  m o t o r   w h i c h  

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

a r e   r o l l e d   b a c k w a r d s   a l o n g   a  s u r f a c e .   In  s u c h   f a s h i o n ,  

t h e   s p r i n g   b e c o m e s   t i g h t e n e d   so  t h a t   when  t h e   v e h i c l e   i s  

r e l e a s e d ,   t h e   s p r i n g   w i l l   r e l a x   and  t r a n s f e r   i t s   e n e r g y  
v i a   t o r q u e   t o   t h e   r e a r   w h e e l s   c a u s i n g   them  to  r o t a t e   i n  

a  f o r w a r d   d i r e c t i o n   to   p r o p e l   t h e   t o y   v e h i c l e   in  a  f o r w a r d  

d i r e c t i o n .   M e c h a n i s m s   of  t h i s   t y p e   a r e   d e s c r i b e d   in  U S -  

A - 4 , 0 7 7 , 1 5 6   and  U S - A - 3 , 7 9 8 , 8 3 1 .   O t h e r   t h a n   b e i n g   c a p a b l e  

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

d e p e n d i n g   upon  t h e   a m o u n t   of  e n e r g y   s t o r e d   in  t h e   s p r i n g ,  

o n l y   one  t y p e   of  a c t i o n ,   n a m e l y   f o r w a r d   a c t i o n   on  a l l  

f o u r   w h e e l s   i s   p o s s i b l e .  



I t   w o u l d   be  e x t r e m e l y   d e s i r a b l e   i f   a  t o y   v e h i c l e  

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

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

s t a n d s ,   t u r n i n g ,   s p i n n i n g - o u t   and  t h e   l i k e .   I t   w o u l d  

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

p e r f o r m   such   m u l t i p l e   a c t i o n s   as  c o n t r o l l e d   by  a  l e v e r  

w h i c h   s i m u l a t e s   a  r e a l   g e a r - s h i f t   l e v e r   in   an  a u t o -  

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

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

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

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

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

The  p r e s e n t   i n v e n t i o n   has   v a r i o u s   o b j e c t s .   T h e s e  

o b j e c t s   may  i n c l u d e   one  or   more   of  t h e   f o l l o w i n g :   t h e  

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

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

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

v e h i c l e ,   t h e   p r o v i s i o n   of  a  toy   v e h i c l e   whose   c h a r a c t -  

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

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

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

i s t i c s   so  t h a t   t h e   m o v e m e n t   of  t h e   v e h i c l e   i s   a l t e r e d ;  

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

w e i g h t e d   s i m u l a t e d   g e a r - s h i f t   l e v e r   i s   m a n u a l l y   a c t u a t a b l e  

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

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

v e h i c l e   whose   c h a r a c t e r i s t i c s   s u c h   as  t h e   c e n t r e   o f  

g r a v i t y   can  be  a l t e r e d   in   r e s p o n s e   t o   m a n u a l   a c t u a t i o n  

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

a c t i o n s ;   t h e   p r o v i s i o n   of  a  m u l t i - a c t i o n   toy   v e h i c l e   w h i c h  

i n c l u d e s   p i v o t a b l e   arms  h a v i n g   p r o j e c t i o n s   w h i c h   s e l e c t -  

i v e l y   p r o j e c t   t h r o u g h   t h e   b a s e ,   f r a m e   or   c h a s s i s   of  t h e  

v e h i c l e ;   and  t h e   p r o v i s i o n   of  a  t o y   v e h i c l e   c a p a b l e   o f  

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



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

ion   a  toy  v e h i c l e   c o m p r i s e s   a  b a s e   and  w h e e l s   and  m e a n s  

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

V a r i a t i o n   of  t h e   c e n t r e   of  g r a v i t y   v a r i e s   t h e  

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

toy   v e h i c l e .  

P r e f e r a b l y   t h e r e   i s   a  l e v e r ,   f o r   e x a m p l e   a  m a n u a l l y  

o p e r a b l e   l e v e r ,   c o u p l e d   to  t h e   means   to   a l t e r   t h e   p o s i t i o n  

of  t he   c e n t r e   of  g r a v i t y .  

In  a  f i r s t   e m b o d i m e n t   t h e   t oy   v e h i c l e   c o m p r i s e s   a  

m o v a b l e   w e i g h t   p r o x i m a t e   a  w h e e l .   A  p r e f e r r e d   e m b o d i -  

ment   p r o v i d e s   a  t o y   v e h i c l e   h a v i n g   two  f r o n t   w h e e l s   a n d  

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

the   b a s e   p r o x i m a t e   e a c h   of  t h e   r e a r   w h e e l s ,   e ach   w e i g h t  

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

p o s i t i o n   of  t h e   c e n t r e   of  g r a v i t y .   One  w e i g h t   may  b e  

h e a v i e r   t h a n   t h e   o t h e r .  

In  a  s e c o n d   e m b o d i m e n t   t h e   t o y   v e h i c l e   has  a  s l i d i n g  

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

g r a v i t y .   The  w h e e l   b a s e   of  t h e   t oy   v e h i c l e   may  be  v a r i e d  

and  t h i s   i s   c o n v e n i e n t l y   a c h i e v e d   by  t h e   s l i d i n g   w e i g h t .  

In  a  t h i r d   e m b o d i m e n t   t h e   t o y   v e h i c l e   has  a  w e i g h t e d  

l e v e r .   P r e f e r a b l y   t h e   l e v e r   i s   c o n n e c t e d   to  an  a r m  

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

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

on  t h e   p o s i t i o n   of  t h e   l e v e r .   A  p r e f e r r e d   e m b o d i m e n t  

p r o v i d e s   two  arms  e a c h   p o s i t i o n e d   a d j a c e n t   a  r e a r   w h e e l  

and  a  p r o j e c t i o n   on  e a c h   arm  w h i c h   s e l e c t i v e l y   p r o j e c t s  

t h r o u g h   t h e   b a s e   d e p e n d i n g   on  t h e   p o s i t i o n   of  t h e   l e v e r .  

The  p r o j e c t i o n s   may  be  o p e r a t e d   t o g e t h e r   or  s e p a r a t e l y .  
The  t o y   v e h i c l e   may  be  p r o v i d e d   w i t h   a  p r o j e c t i o n  

w h i c h   p r o j e c t   t h r o u g h   t h e   b a s e   t o w a r d s   t he   s u r f a c e   o n  



w h i c h   t h e   t o y   v e h i c l e   i s   p l a c e d .   The  p r o j e c t i o n   may  b e  

m o v a b l e   and  s e l e c t i v e l y   p r o j e c t s   t h r o u g h   t h e   b a s e  

a c c o r d i n g   to   t h e   p o s i t i o n   of  t he   c e n t r e   of  g r a v i t y .  

Such  p r o j e c t i o n s   may  t h u s   be  i m m o v a b l e   or   m o v a b l e   a n d  

b o t h   may  be  p r o v i d e d   on  t h e   same  v e h i c l e .   I m m o v a b l e  

p r o j e c t i o n s   may  c o n v e n i e n t l y   be  l o c a t e d   on  t h e   u n d e r -  

s i d e   of  t h e   b a s e   and  m o v a b l e   p r o j e c t i o n s   may  c o n v e n -  

i e n t l y   f o rm  p a r t   of  t he   w e i g h t   or  be  c o n n e c t e d   to   t h e  

w e i g h t ,   f o r   e x a m p l e   when  t h e   w e i g h t   i s   t h e   w e i g h t e d  

l e v e r ,   and  t h u s   p r o j e c t   t h r o u g h   t h e   b a s e   s e l e c t i v e l y  

in   c e r t a i n   p o s i t i o n s   of  t he   w e i g h t .   A  p r o j e c t i o n   m a y  
be  p r o v i d e d   w i t h   r o l l e r s .   The  p r o j e c t i o n s   f u r t h e r  

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

P r e f e r a b l y   t h e   toy   v e h i c l e   has   a  m o t o r   and  t h e  

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

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

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

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

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

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

on  t h e   c h a s s i s   f o r   c h a n g i n g   t he   c e n t r e   of  g r a v i t y   o f  

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

to   t h e   c h a n g i n g   means   in  r e s p o n s e   t o   m a n u a l   m a n i p u l a t i o n  

t h e r e o f .   The  t e r m   c h a s s i s   r e f e r s   t o   t h e   b a s e   or  f r a m e  

and  e x c l u d e s   t h e   w h e e l s .  

P r e f e r a b l y   t h e   c h a n g i n g   means   c o m p r i s e s   a  w e i g h t  

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

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

of  g r a v i t y   of  t h e   t oy   v e h i c l e .   P r e f e r a b l y   t h e   c o n t r o l  

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

p o s i t i o n i n g   t h e   w e i g h t   on  the   c h a s s i s .  

P r e f e r a b l y   t h e   t oy   v e h i c l e   i n c l u d e s   a  f r o n t   end  a n d  

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



t he   f r o n t   end   of  t h e   c h a s s i s   and  f i r s t   and  s e c o n d   r e a r  

w h e e l s   r o t a t a b l y   s u p p o r t e d   on  t h e   r e a r   end  of  t h e   c h a s s i s .  

The  w e i g h t   i s   p r e f e r a b l y   s u p p o r t e d   on  t h e   c h a s s i s   p r o x -  

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

A  f i r s t   e m b o d i m e n t   p r o v i d e s   a  f i r s t   w e i g h t   p i v o t -  

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

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

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

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

s e l e c t i v e l y   p i v o t   t h e   f i r s t   and  s e c o n d   w e i g h t s   w h e r e b y  

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

w e i g h t   may  be  h e a v i e r   t h a n   t h e   o t h e r .   F i r s t   and  s e c o n d  

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

p r o j e c t   t h r o u g h   t h e   c h a s s i s   t o w a r d s   t h e   s u r f a c e   on  w h i c h  

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

s e l e c t i v e l y   c o n t a c t   t h e   s u r f a c e   as  t h e   t o y   v e h i c l e   i s  

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

f i r s t   and  s e c o n d   p r o j e c t i o n s   as  s e t   by  t h e   l e v e r   and  t h e  

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

One  or  more   of  t h e   p r o j e c t i o n s   may  i n c l u d e   a  r o l l e r .  

M o t o r   means   a r e   p r e f e r a b l y   s u p p o r t e d   on  t h e   c h a s s i s  

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

w h e e l s   f o r   p o w e r i n g   t h e   t oy   v e h i c l e .   C o n v e n i e n t l y   t h e  

m o t o r   may  be  an  e n e r g y   s t o r i n g   m e c h a n i s m   s u c h   as  a  p u l l -  

back   or   w i n d - u p   m o t o r   w h i c h   i s   t i g h t e n e d   when  t h e   f i r s t  

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

o v e r   t h e   s u r f a c e ,   t he   p u l l - b a c k   m o t o r   d r i v i n g   t he   r e a r  

w h e e l s   in  a  f o r w a r d   d i r e c t i o n   when  t h e   t o y   v e h i c l e   i s  

r e l e a s e d .   T h i s   a l l o w s   t he   v e h i c l e   to   be  s e l f - p r o p e l l e d .  

A  p r e f e r r e d   e m b o d i m e n t   p r o v i d e s   t h e   l e v e r   in  a  f o r m  

s i m u l a t i n g   a  g e a r   s h i f t   l e v e r ,   and  t h e   c h a s s i s   p r e f e r a b l y  

i n c l u d e s   a  t o y   c a r   body  a t t a c h e d   t h e r e t o ,   t h e   t oy   c a r  



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

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

s l o t .   The  s l o t   may  de f ine   a  p l u r a l i t y   of  g e a r   s h i f t  

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

t h e   g e a r   s h i f t   p o s i t i o n s   to  s e t   t he   l e v e r   means   in   a  

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

c o r r e s p o n d i n g   to   a  p o s i t i o n   of  t h e   f i r s t   and  s e c o n d  

w e i g h t s   as  c o n t r o l l e d   by  t h e   l e v e r .   B i a s i n g   m e a n s  

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

and  s e c o n d   p r o j e c t i o n s   in   a  n e u t r a l   p o s i t i o n .   T h e  

l e v e r   may  c o n t a c t   t h e   m o t o r   when  t h e   l e v e r   is   in  a  

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

c o n t i n u o u s   b r a k i n g   d r a g   a t   t h a t   one  p o s i t i o n .  

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

p a i r   of  f r o n t   w h e e l s   and  a  p a i r   of  r e a r   w h e e l s ,   t h e  

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

on  t h e   c h a s s i s   and  c o u p l e d   to   t h e   r e a r   w h e e l s ,   t h e  

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

t he   r e a r   w h e e l s   w i t h   r e s p e c t   t o   t he   f r o n t   w h e e l s .   T h e  

c o n t r o l   means  may  be  a  l e v e r   means   o p e r a t i v e l y   c o u p l e d  

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

and  t h e   r e a r   w h e e l s   w i t h   r e s p e c t   to   t h e   c h a s s i s .  

The  l e v e r   p r e f e r a b l y   s i m u l a t e s   a  g e a r   s h i f t   l e v e r  

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

a t t a c h e d   t h e r e t o ,   t h e   body   h a v i n g   a  s l o t   f o r m e d   t h e r e i n ,  

t h e   l e v e r   e x t e n d i n g   t h r o u g h   t h e   s l o t .   P r o j e c t i o n s   m a y  
be  p r o v i d e d   w h i c h   s e l e c t i v e l y   c o n t a c t   t h e   s u r f a c e   on  w h i c h  

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

t h e   r e a r   w h e e l s .   T h e s e   p r o j e c t i o n s   may  be  i m m o v a b l y   f i x e d  

to   t h e   u n d e r s i d e   of  t h e   c h a s s i s .   The  m o t o r   may  be  s l i d a b l y  

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

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

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

t h e   r e a r   w h e e l s   in  r e s p o n s e   to   d i s p l a c e m e n t   of  t h e   l e v e r .  



In  a  p r e f e r r e d   e m b o d i m e n t   t he   p l a t f o r m   and  c h a s s i s   c o -  

o p e r a t e   to   d e f i n e   a  d e t e n t   means  f o r   r e l e a s a b l y   h o l d i n g  

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

In  t h e   v a r i o u s   e m b o d i m e n t s   t he   p r o j e c t i o n s  

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

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

f o r   e x a m p l e   t o   e n a b l e   t h e   v e h i c l e   to   p e r f o r m   a  w h e e l  

s t a n d .  

Thus ,   t h e r e   may  be  p r o v i d e d   a  t o y   v e h i c l e   h a v i n g  

a  p r o j e c t i o n   e x t e n d i n g   t o w a r d   the   s u r f a c e   on  w h i c h   t h e  

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

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

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

e r i s t i c s   of  t h e   t o y   v e h i c l e .   Thus  a  p r o j e c t i o n   may  b e  

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

c o n t a c t   the   s u r f a c e   as  t he   t o y   v e h i c l e   i s   d r i v e n   by  t h e  

m o t o r .   A  p r o j e c t i o n   may  a l s o   be  p r o v i d e d   w h i c h   i s  

p i v o t a l l y   s u p p o r t e d   on  t h e   c h a s s i s   and  t h i s   may  be  p r o -  
v i d e d   as  a  p r o j e c t i o n   on  a  w e i g h t   as  in   t h e   f i r s t   e m b o d i -  

ment   or  as  a  p r o j e c t i o n   on  an  arm  c o u p l e d   to   t h e   w e i g h t  

or  as  a  p r o j e c t i o n   on  an  arm  c o u p l e d   to   t h e   l e v e r .   T h u s  

f i r s t   and  s e c o n d   p r o j e c t i o n s   w h i c h   s e l e c t i v e l y   p r o j e c t  
f rom  the   c h a s s i s   and  s e l e c t i v e l y   c o n t a c t s   t h e   s u r f a c e ,  

may  be  p r o v i d e d ,   t h e   f i r s t   and  s e c o n d   p r o j e c t i o n s   b e i n g  

p i v o t a l l y   s u p p o r t e d   on  t h e   c h a s s i s .   The  p r o j e c t i o n   o r  

p r o j e c t i o n s   a r e   m o v a b l y   c o n n e c t e d   to   t h e   l e v e r   and  a  
s e l e c t i o n   of  t h e   p o s i t i o n   of  t he   l e v e r   c o n t r o l s   t h e  

p r o j e c t i o n s .   Thus  a  t oy   v e h i c l e   may  be  p r o v i d e d   c o m -  

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

m a n i p u l a t i o n   t h e r e o f ,   w h e r e b y   the   p r o j e c t i o n   s e l e c t i v e l y  

c o n t a c t s   the   s u r f a c e   on  w h i c h   the   t oy   v e h i c l e   i s   r i d i n g  

d e p e n d e n t   upon  t h e   p o s i t i o n   of  t h e   f i r s t   p r o j e c t i o n   a s  



s e t   by  the   l e v e r   means   and  t h e   m a n n e r   in  w h i c h   t h e  

t o y   v e h i c l e   i s   r i d i n g   on  t h e   s u r f a c e .   A  s e c o n d   p r o j e c t -  

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

s e l e c t i v e l y   moved  by  t h e   l e v e r   means   to  s e l e c t i v e l y  

p r o j e c t   f rom  t h e   c h a s s i s   t o w a r d   the   s u r f a c e   may  b e  

p r o v i d e d .   B i a s i n g   means   a r e   p r e f e r a b l y   p r e s e n t   and  b i a s  

t h e   p r o j e c t i o n s   in   a  n e u t r a l   p o s i t i o n   w h e r e   t h e   p r o -  

j e c t i o n s   do  n o t   c o n t a c t   t h e   s u r f a c e   as  t h e   t o y   v e h i c l e  

i s   r i d i n g   t h e r e o n .  

In  a  t h i r d   e m b o d i m e n t   t h e   l e v e r   i s   w e i g h t e d   to   p r o -  
v i d e   a  t o y   v e h i c l e   c o m p r i s i n g   a  c h a s s i s ,   f i r s t   a n d  

s e c o n d   r e a r   w h e e l s   r o t a t a b l y   s u p p o r t e d   on  t h e   c h a s s i s ,  

and  a  w e i g h t e d   s h i f t   l e v e r   m o v a b l y   s u p p o r t e d   on  t h e  

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

c h a s s i s   in  s e l e c t e d   p o s i t i o n s   a c t i n g   to   a l t e r   t h e  

b a l a n c e   of  t he   t o y   v e h i c l e .   P r e f e r a b l y   t h e   t o y   v e h i c l e  

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

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

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

s h i f t   l e v e r   e x t e n d i n g   t h r o u g h   t h e   s l o t   o u t   of  t h e   t o y  

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

P r e f e r a b l y   t h e r e   i s   a  f i r s t   arm  p i v o t a l l y   s u p p o r t e d   o n  

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

arm  p i v o t a l l y   s u p p o r t e d   on  t h e   c h a s s i s   p r o x i m a t e   t h e  

s e c o n d   r e a r   w h e e l ,   t h e   s h i f t   l e v e r   s e l e c t i v e l y   c o n t a c t -  

i n g   t h e   f i r s t   and  s e c o n d   a rms  when  in  s e l e c t e d   s h i f t  

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

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

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

p r o j e c t   t h r o u g h   t h e   c h a s s i s   t o w a r d   t he   s u r f a c e   on  w h i c h  

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

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

a r m s .  



V a r i o u s   p r e f e r r e d   f e a t u r e s   d i s c u s s e d   w i t h   r e g a r d  
to  t he   a b o v e   e m b o d i m e n t s   a r e   e q u a l l y   a p p l i c a b l e   to  t h i s  

e m b o d i m e n t   i n c l u d i n g   d i s c u s s i o n   of  t he   m o t o r ,   t h e   l e v e r  

as  a  g e a r   l e v e r   and  t h e   p r o j e c t i o n s .  

P r e f e r a b l y   t h e   l e v e r   e x t e n d s   t h r o u g h   t h e   t op   of  t h e  

v e h i c l e   body   and  t h e   f i r s t   and  s e c o n d   arms  a r e   p r e f e r -  

a b l y   w e i g h t e d   and  t h e r e   i s   p r e f e r a b l y   b i a s i n g   means   f o r  

b i a s i n g   t he   a rms  in  a  s e l e c t e d   n e u t r a l   p o s i t i o n .   T h e  

b i a s i n g   means   may  i n c l u d e   l e a f   s p r i n g s   c o u p l e d   i n t e r -  

m e d i a t e   t h e   c h a s s i s   and  the   f i r s t   and  s e c o n d   a r m s .  

T h u s ,   a  t o y   v e h i c l e   may  be  p r o v i d e d   c o m p r i s i n g   a  

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

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

a  s u r f a c e ,   a  f i r s t   arm  h a v i n g   a  f i r s t   p r o j e c t i o n   p i v o t -  

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

w h e e l ,   a  s e c o n d   arm  h a v i n g   a  s e c o n d   p r o j e c t i o n   p i v o t -  

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

w h e e l ,   and  a . w e i g h t e d   l e v e r   m o v e a b l y  s u p p o r t e d   on  t h e  

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

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

and  s e c o n d   arms  t o   c a u s e   t h e   f i r s t   and  s e c o n d   p r o j e c t i o n s  

to  e x t e n d   t h r o u g h   t h e   c h a s s i s   p r o x i m a t e   t he   s u r f a c e   o n  
w h i c h   t he   t o y   v e h i c l e   i s   r i d i n g .  

The  t oy   v e h i c l e   body   p r e f e r a b l y   has   a  s l o t   d e f i n i n g  

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

the   s l o t   to  p e r m i t   m a n u a l   m a n i p u l a t i o n   t h e r e o f   and  t h e  

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

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

t he   top   of  t he   v e h i c l e   b o d y .  

Any  f e a t u r e   or  f e a t u r e s   d e s c r i b e d   in  r e l a t i o n   t o   a  

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

any  o t h e r   e m b o d i m e n t .   S i m i l a r l y   c o m b i n a t i o n s   of  e m b o d i -  

men t s   a r e   a l s o   w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t   i n v e n t i o n .  



The  i n v e n t i o n   may  be  p u t   i n t o   p r a c t i c e   in   v a r i o u s  

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

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

by  way  of  e x a m p l e   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   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  a  

m u l t i - a c t i o n   t o y   v e h i c l e ,   w i t h   o n l y   a  p o r t i o n   of  t h e  

t oy   v e h i c l e   body   b e i n g   s h o w n ;  

F i g u r e   2  i s   a  b o t t o m   p l a n   v i e w   of  t h e   t o y  

v e h i c l e   of  F i g u r e   1,  when  a s s e m b l e d :  

F i g u r e   3  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   t a k e n   a l o n g  

l i n e   3-3  of  F i g u r e   2 ;  

F i g u r e   4  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

4-4  of  F i g u r e   3 ;  

F i g u r e   5  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n a l   v i e w  

s i m i l a r   to   F i g u r e   4  b u t   t a k e n   t h r o u g h   a  d i f f e r e n t   p o r t i o n  
of  t h e   t o y   v e h i c l e ,   w i t h   t h e   l e v e r   in   a  n e u t r a l   p o s i t i o n ;  

F i g u r e   6  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e s  

6-6  of  F i g u r e   5 ;  

F i g u r e   7  i s   a  p a r t i a l   s i d e   e l e v a t i o n a l   v i ew  of  t h e  

toy   v e h i c l e   shown  in  F i g u r e   1  p e r f o r m i n g   a  w h e e l  

s t a n d   w i t h   t he   l e v e r   i s   t h e   f i r s t   g e a r   p o s i t i o n ;  

F i g u r e   8  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

8-8  of  F i g u r e   7 ;  

F i g u r e   9  i s   a  p a r t i a l   e l e v a t i o n a l   v i e w   of  t h e  

r e a r   w h e e l s   of  t h e   toy   v e h i c l e   shown  in  F i g u r e   7 ;  

F i g u r e s   10,  11  and  12  a r e   v i e w s   s i m i l a r   to  F i g u r e s  

7,  8  and  9  b u t   s h o w i n g   t h e   t o y   v e h i c l e   in  t he   s e c o n d  

g e a r   p o s i t i o n ;  

F i g u r e s   13,   14  and  15  a r e   v i e w s   s i m i l a r   to   F i g u r e s  

7,  8  and  9  b u t   s h o w i n g   t h e   t o y   v e h i c l e   in   t h e   t h i r d  

g e a r   p o s i t i o n ;  



F i g u r e s   16,  17  and  18  a r e   v i e w s   s i m i l a r   t o  

F i g u r e s   7,  8  and  9  b u t   s h o w i n g   t h e   t o y   v e h i c l e   in  t h e  

f o u r t h   g e a r   p o s i t i o n ;  

F i g u r e s   19,   20  and  21  a r e   v i e w s   s i m i l a r   t o  

F i g u r e s   7,  8  and  9  b u t   s h o w i n g   t h e   t o y   v e h i c l e   in   t h e  
f i f t h   g e a r   p o s i t i o n ;  

F i g u r e   22  i s   an  e l e v a t i o n a l   v i e w   of  an  a l t e r n a -  

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

v e h i c l e ;  

F i g u r e   23  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e s   2 3 - 2 3   of  F i g u r e   2 2 ;  

F i g u r e   24  i s   a  p a r t i a l   f r o n t   s e c t i o n a l   e l e v a t i o n a l  

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

w e i g h t s   f o r   a  t o y   v e h i c l e ;  

F i g u r e   25  i s   a  p a r t i a l   e l e v a t i o n a l   v i ew   o f  

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

i n t o   a  t o y   v e h i c l e ;  

F i g u r e   26  i s   a  p e r s p e c t i v e   v i e w   of  a  t oy   v e h i c l e  

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   a  s e c o n d   e m b o d i m e n t   o f  

the   p r e s e n t   i n v e n t i o n   w i t h   t h e   v e h i c l e   body   shown  i n  

p h a n t o m   l i n e s ;  

F i g u r e   27  i s   a  b o t t o m   p l a n   v i ew   of  t he   t o y   v e h i c l e  

shown  in  F i g u r e   2 6 ;  

F i g u r e   28  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  t h e  

t oy   v e h i c l e   shown  in  F i g u r e   2 6 ;  

F i g u r e s   29,   30,  31,  32  and  33  a r e   s i d e   e l e v a t i o n a l  

v i e w s   of  t h e   t o y   v e h i c l e   shown  in  F i g u r e   26  shown  w i t h  

the   l e v e r   in   d i f f e r e n t   g e a r   p o s i t i o n s   to   e x p l a i n   t h e  

o p e r a t i o n   of  t h e   t o y   v e h i c l e   shown  in  F i g u r e   2 6 ;  

F i g u r e s   29A,  30A  and  31A  a re   a s s o c i a t e d   r e s p e c t -  

i v e l y   w i t h   F i g u r e s   29,  30  and  31  and  a re   s e c t i o n a l  

v i e w s   t h e r e o f   and  show  t he   r e a r   w h e e l s   and  p r o j e c t i o n s  

of  t h e   t o y   v e h i c l e   shown  in  F i g u r e   2 6 ;  



F i g u r e   34  i s   an  e x p l o d e d   p a r t i a l   p e r s p e c t i v e  

v i e w   of  a  t h i r d   e m b o d i m e n t   of  t oy   v e h i c l e ;  

F i g u r e   35  i s   a  t o p   p l a n   v i ew   of  t he   c o n s t r u c t i o n  

shown  in  F i g u r e   34;  a n d  

F i g u r e   36  i s   a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e  

3 6 - 3 6   of  F i g u r e   3 5 .  

R e f e r e n c e   i s   f i r s t   made  to   F i g u r e s   1  to   3  w h i c h  

show  a  t oy   v e h i c l e ,   g e n e r a l l y   i n d i c a t e d   a t   1 0 ,  

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   a  f i r s t   e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n .   Toy  v e h i c l e   10  i n c l u d e s   a  t o y  

v e h i c l e   f r ame   or  c h a s s i s   12  on  w h i c h   t h e   c o m p o n e n t s  
of  t h e   t oy   v e h i c l e   10  a r e   d i s p o s e d .   A  f r o n t   a x l e   14 

i s   r o t a t a b l y   s u p p o r t e d   on  a  f r o n t   end  12a  of  t h e  

c h a s s i s   12.  A  p a i r   of  f r o n t   w h e e l s   16a  and  16b  a r e  

s e c u r e d   to   o p p o s i t e   e n d s   14a  and  14b,   r e s p e c t i v e l y ,   o f  

t h e   a x l e   14  so  as  to   be  r o t a t a b l e   t h e r e w i t h .   T e r m s  

s u c h   as  r i g h t   and  l e f t   as  u s e d   h e r e i n   a r e   d e f i n e d   a s  

v i e w e d   when  f a c i n g   t h e   f r o n t   of  t he   t o y   v e h i c l e   a s  

s p e c i f i e d   a b o v e .  

An  e n e r g y   s t o r i n g   m e c h a n i s m   s u c h   as  a  m o t o r   o r  o t h e r  

e n e r g y   s t o r i n g   m e c h a n i s m   20  i s   s e c u r e d   to   t h e   c h a s s i s  

12.  The  m o t o r   20  i n c l u d e s   a  t h r o u g h   h o l e   22  in  w h i c h  

a  r e a r   a x l e   24  i s   i n s e r t e d .   A  p a i r   of  r e a r   w h e e l s  

26a   and  26b  a r e   s e c u r e d   t o   ends   24a  and  24b ,   r e s p e c t -  

i v e l y ,   of  t h e   a x l e   24  so  as  to   be  r o t a t a b l e   t h e r e w i t h .  

The  m o t o r   20  may  be  a  p u l l - b a c k   m o t o r   of  t he   t y p e  

d e s c r i b e d   in  U S - A - 4 , 0 7 7 , 1 5 6   and  U S - A - 3 , 7 9 8 , 8 3 1   i n  

w h i c h   a  s p r i n g   i s   t i g h t e n e d   by  r o l l i n g   t he   r e a r   w h e e l s  

in   a  r e v e r s e   d i r e c t i o n   o v e r   a  s u r f a c e   t o   s t o r e   e n e r g y ,  
w h i c h   e n e r g y ,   when  t h e   v e h i c l e   i s   r e l e a s e d ,   w i l l   c a u s e  

t h e   v e h i c l e   to   be  p r o j e c t e d   f o r w a r d .   A c c o r d i n g l y ,  

t h e   r e a r   a x l e   24  w i l l   be  a p p r o p r i a t e l y   l i n k e d   to   t h e  



m o t o r   20  so  t h a t   t o r q u e   c r e a t e d   t h e r e b y   can  be  a p p l i e d  

to   t he   r e a r   a x l e   24  to   c a u s e   i t   to   r o t a t e   in   a  f o r w a r d  

d i r e c t i o n .   I t   i s   n o t e d   t h a t   o t h e r   t y p e s   of  e n e r g y  

s t o r i n g   m e c h a n i s m s   may  be  u s e d ,   such   as  a  c o n v e n t i o n a l  

w i n d - u p   m o t o r   or   t h e   l i k e .   H o w e v e r ,   i t   i s   a l s o  

r e c o g n i z e d   t h a t   t h e   p r e s e n t   i n v e n t i o n   may  o p e r a t e   u n d e r  

m a n u a l   p r o p u l s i o n   a l t h o u g h   a  s e l f - p r o p e l l e d   toy   v e h i c l e  

i s   p r e f e r a b l e .  

F i r s t   and  s e c o n d   w e i g h t s   30  and  32  a r e   p i v o t a b l y  

s u p p o r t e d   i n t e r m e d i a t e   r e a r   w h e e l s   26a  and  2 6 b ,  

r e s p e c t i v e l y ,   and  m o t o r   20.  In  t h i s   r e g a r d ,   a  h o u s i n g  

21  of  t he   m o t o r   20  may  i n c l u d e   c y l i n d r i c a l   open  p r o -  

j e c t i o n s   21a  and  21b  w h i c h   r e s p e c t i v e l y   p i v o t a b l y  

s u p p o r t   t he   w e i g h t s   30  and  32  t h r o u g h   r e s p e c t i v e  

o p e n i n g s   30'  and  3 2 ' .   As  w i l l   be  d e s c r i b e d   b e l o w   i n  

d e t a i l ,   t h e   w e i g h t s   30  and  32  a re   p i v o t a b l e   t o  

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

the   toy   v e h i c l e   10  in   o r d e r   to   p r o v i d e   t h e   v e h i c l e   10  

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

b e h a v i o r   d e p e n d e n t   upon  t h e   p o s i t i o n   of  t h e   w e i g h t s  

30  and  3 2 .  

A  s i m u l a t e d   g e a r - s h i f t   l e v e r   or  c o n t r o l   knob  40  i s  

p r o v i d e d   f o r   s e l e c t i v e l y   p o s i t i o n i n g   t h e   w e i g h t s   30  

and  32.  The  c o n t r o l   knob   40  has   a  p l a t f o r m   and  i n c l u d e s  

a  d o w n w a r d l y   e x t e n d i n g   p r o j e c t i o n   42  w h i c h   i s   h e l d  

b e t w e e n   p e g s   34a  and  34b  of  w e i g h t   30  and  p e g s   36a  a n d  

3 6 b  o f   w e i g h t   3 2 . T h e   c o n t r o l   knob  a l s o   i n c l u d e s   a n  

u p w a r d l y   e x t e n d i n g   rod   or  s h i f t   l e v e r   44.  A  t o y  

v e h i c l e   body  50  i s   a p p r o p r i a t e l y   c o u p l e d   to   c h a s s i s   1 2 .  

The  body  50  i n c l u d e s   a  c u t o u t   p a t t e r n   or  s l o t   52  in  t h e  

form  of  a  g e a r - s h i f t   p a t t e r n   and  i s   a p p r o p r i a t e l y  

m a r k e d   w i t h   i n d i c i a   s u c h   as  t he   n u m b e r s   1  to   5  as  s h o w n  



in   F i g u r e   1  to   d e n o t e   t h e   p l u r a l i t y   of  p o s i t i o n s   a n d  

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

an  a c t u a l   a u t o m o b i l e .   The  s h i f t   l e v e r   44  e x t e n d s  

t h r o u g h   the   s l o t   52  and  is   m o v a b l e   b e t w e e n   t h e   p o s i t i o n s  

i n d i c a t e d .  

F i r s t   and  s e c o n d   l e a f   s p r i n g s   60  and  62  e a c h   h a v e  

a  f i r s t   end  60a  and  62a ,   r e s p e c t i v e l y ,   w h i c h   i s  

s e c u r e d   to   v e r t i c a l   b l o c k   12'  on  c h a s s i s   12  by  means  o f  

s c r e w s   64a  and  64b.   O p p o s i t e   ends   60b  and   62b  of  t h e  

l e a f   s p r i n g s   60  and  62  e x t e n d   i n t o   s l o t s   31  and  33  

f o r m e d   in  t he   w e i g h t s   30  and  32,  r e s p e c t i v e l y .   T h e  

l e a f   s p r i n g s   60  and  62  a p p l y   a  f o r c e   t o   t h e   w e i g h t s  

30  and  32  so  t h a t   t h e y   r e m a i n   in   a  n e u t r a l   p o s i t i o n ,  

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

w e i g h t s   30  and  32  t o   t h e i r   n e u t r a l   p o s i t i o n   when  t h e  

s h i f t   l e v e r   44  i s   r e t u r n e d   to   i t s   n e u t r a l   p o s i t i o n   a f t e r  

b e i n g   moved  f r o m   one  of  t h e   f i v e   g e a r   p o s i t i o n s .   T h e  

w e i g h t s   30  and  32  i n c l u d e   a d d i t i o n a l   e x t e n d i n g   r o d s  

37a  and  37b,   r e s p e c t i v e l y ,   w h i c h   a i d   in   s t a b i l i z i n g   t h e  

w e i g h t s   30  and  32  and  to   e n s u r e   p r o p e r   p i v o t i n g   t h e r e o f .  

The  w e i g h t s   30  and  32  i n c l u d e   p r o j e c t i o n s   38  a n d  

39,   r e s p e c t i v e l y ,   w h i c h   w i l l   c o n t a c t   t h e   s u r f a c e   o n  

w h i c h   t h e   v e h i c l e   10  i s   r i d i n g   u n d e r   c e r t a i n   o p e r a t i n g  

c o n d i t i o n s ,   t h a t   i s   when  t he   s h i f t   l e v e r   44  i s   p o s i t i o n e d  

in   c e r t a i n   of  t h e   g e a r   p o s i t i o n s ,   as  w i l l   a l s o   b e  

d e s c r i b e d   b e l o w   in  d e t a i l .  

R e f e r e n c e   i s   now  made  a d d i t i o n a l l y   t o   F i g u r e s   3 

t o   21 ,   to   d e s c r i b e   t h e   use   and  o p e r a t i o n   of   t h e   t o y  

v e h i c l e   10.  F i g u r e s   3  to   5  show  t h e   t o y   v e h i c l e   10 

when  t h e   s h i f t   l e v e r   44  i s   in  a  n e u t r a l   p o s i t i o n ,   t h a t  

i s   when  the   s h i f t  l e v e r   44  i s   n o t   s e t   in   one  of  t h e  

n u m b e r e d   g e a r   s l o t s   as  b e s t   shown  in  F i g u r e   6.  In  t h e  

n e u t r a l   p o s i t i o n ,   t h e   w e i g h t s   30  and  32  r e m a i n   in  t h e i r  



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

s p r i n g s   60  and  62.  The  p r o j e c t i o n s   38  and  39  on  t h e  

w e i g h t s   30  and  32  do  n o t   s u b s t a n t i a l l y   e x t e n d   t h r o u g h  

t h e   c h a s s i s   12  and  w i l l   n o t   c o n t a c t   s u r f a c e   8  on  w h i c h  

t he   t o y   v e h i c l e   10  i s   r i d i n g   even   i f   t he   t oy   v e h i c l e   10 

p e r f o r m s   a  w h e e l   s t a n d   w h e r e   t h e   f r o n t   end  12a  of  t h e  

c h a s s i s   12  i s   l i f t e d   i n t o   t h e   a i r .   The  c e n t r e   of  g r a v i t y  

of  t h e   t oy   v e h i c l e   10  w i l l   be  in   a  n o r m a l   p o s i t i o n   s u c h  

t h a t ,   a f t e r   t o r q u e   i s   a p p l i e d   by  t h e   m o t o r   20  to   t h e  

r e a r   w h e e l s   26a  and  2 6 b ,   as  t h e   t o y   v e h i c l e   10  m o v e s  

f o r w a r d ,   t h e   v e h i c l e   w i l l   e i t h e r   run  s t r a i g h t   on  a l l  

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

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

w h e e l s   to   c a u s e   t he   f r o n t   of  t h e   toy   v e h i c l e   to   l i f t   u p .  
When  the   s h i f t   l e v e r   44  i s   moved  i n t o   t h e   f i r s t  

g e a r   p o s i t i o n   as  shown  in  F i g u r e s   7  to   9,  t h e   t o y  

v e h i c l e   10  w i l l   e x h i b i t   a  d i f f e r e n t   p h y s i c a l   b e h a v i o u r  

as  d e s c r i b e d   h e r e i n a f t e r .   I t   i s   n o t e d   t h a t   s u f f i c i e n t  

f r i c t i o n   i s   p r o v i d e d   b e t w e e n   t h e   s l o t   52  and  t h e   s h i f t  

l e v e r   44  so  t h a t   t h e   s h i f t   l e v e r   44  i s   h e l d   in  t h e  

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

n e u t r a l   p o s i t i o n .   The  same  i s   a l s o   t r u e   f o r   g e a r  
p o s i t i o n s   2  to   5  w h e r e   t h e   s h i f t   l e v e r   44  w i l l   be  h e l d  

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

t h e   n e u t r a l   p o s i t i o n .  

In  t h e   f i r s t   g e a r   p o s i t i o n ,   t h e   w e i g h t   32  on  t h e  

l e f t   s i d e   of  t he   toy   v e h i c l e   10  i s   p i v o t e d   r e a r w a r d l y  

and  l o c k e d   in  a  r e a r w a r d   p o s i t i o n .   The  p r o j e c t i o n   39  

p r o t r u d e s   t h r o u g h   t h e   c h a s s i s   12  as  b e s t   shown  i n  

F i g u r e s   7  and  9.  S i n c e   t h e   w e i g h t   32  i s   p i v o t e d ,   t h e  

c e n t r e   of  g r a v i t y   of  t h e   t o y   v e h i c l e   10  w i l l   be  s h i f t e d  

b a c k   to   50%  of  i t s   maximum  r e a r   p o s i t i o n   as  m e a s u r e d  



f rom  a  n e u t r a l   or  u n w e i g h t e d   p o s i t i o n .   A f t e r   t he   m o t o r  

20  i s   e n e r g i z e d   and  t h e   t oy   v e h i c l e   10  i s   r e l e a s e d   o n  

t h e   s u r f a c e   8  to   r i d e   in  a  f o r w a r d   d i r e c t i o n ,   t he   f r o n t  

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

t h e   toy   v e h i c l e   to   p e r f o r m   a  w h e e l   s t a n d   and  the   t o y  

v e h i c l e   10  w i l l   t u r n   t o   t h e   l e f t   as  t h e   p r o j e c t i o n   39  

c o n t a c t s   t he   s u r f a c e   8 .  

The  t o y   v e h i c l e   10  w i t h   t h e   s h i f t   l e v e r   44  in  t h e  

s e c o n d   g e a r   p o s i t i o n   i s   shown  in   F i g u r e s   10  to  12.  I n  

t h e   s e c o n d   g e a r   p o s i t i o n ,   t h e   p r o j e c t i o n   42  c o n t a c t s  

b o t h   the   peg  34a  of  t h e   w e i g h t   30  and  t h e   peg  36a  o f  

t h e   w e i g h t   32  c a u s i n g   t h e   w e i g h t s   30  and  32  to   p i v o t  

and  move  in   a  f o r w a r d   d i r e c t i o n .   The  c e n t r e   of  g r a v i t y  

of  t oy   v e h i c l e   10  i s   moved  f o r w a r d   to   i t s   maximum  f o r -  

w a r d   p o s i t i o n .   T h i s   moves   the   c e n t r e   of  g r a v i t y   f o r w a r d  

s u f f i c i e n t l y   so  t h a t   t h e   toy   v e h i c l e   w i l l   run  in  a  

s t r a i g h t   l i n e   when  d r i v e n   by  t h e   m o t o r   20  and  w i l l   n o t  

p e r f o r m   a  w h e e l   s t a n d .  

F i g u r e s   13  to   15  shown  t h e   t o y   v e h i c l e   10  w h e n  

t h e   s h i f t   l e v e r   44  i s   moved  to   t h e   t h i r d   g e a r   p o s i t i o n .  

In  t h i r d   g e a r ,   b o t h   t h e   w e i g h t s   30  and  32  a r e   p i v o t e d  

in   t h e   r e a r w a r d   d i r e c t i o n   s i n c e   t h e   p r o j e c t i o n   42  o n  

t h e   c o n t r o l   knob   40  c o n t a c t s   b o t h   t h e   peg  34b  on  t h e  

w e i g h t   30  and  t h e   peg  36b  on  t h e   w e i g h t   32.  Bo th   t h e  

p r o j e c t i o n s   38  and  39  a r e   l o w e r e d   t h r o u g h   t h e   c h a s s i s  

12.  The  c e n t r e   of  g r a v i t y   of  t h e   t oy   v e h i c l e   10  i s  

moved  to   i t s   maximum  r e a r   p o s i t i o n .  

As  t h e   m o t o r   20  c a u s e s   t h e   t o y   v e h i c l e   10  to  m o v e  

in   t h e   f o r w a r d   d i r e c t i o n ,   t h e   f r o n t   w h e e l s   of  t he   t o y  
v e h i c l e   w i l l   r e a d i l y   l i f t   o f f   t h e   g r o u n d   and  t h e  

v e h i c l e   w i l l   t u r n   r i g h t   or  l e f t   d e p e n d i n g   upon  t h e  

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

i s   r u n n i n g .   In  a d d i t i o n ,   t h e   p r o j e c t i o n s   38  and  39  w i l l  



c o n t a c t   t h e   g r o u n d   as  t he   toy  v e h i c l e   10  p e r f o r m s  

w h e e l   s t a n d s   to   c a u s e   t h e   toy   v e h i c l e   to   a d o p t   d i f f e r -  

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

In  t h e   f o u r t h   g e a r   p o s i t i o n   as  shown  in   F i g u r e s  

16  to   18,  t h e   r i g h t   w e i g h t   30  i s   p i v o t e d   f o r w a r d .   T h e  

c e n t r e   of  g r a v i t y   of  t h e   toy   v e h i c l e   10  w i l l   be  m o v e d  

f o r w a r d   50%  of  i t s   maximum  s i n c e   o n l y   one  of  t he   w e i g h t s  

is   p i v o t e d   f o r w a r d .   As  the   m o t o r   20  r e l e a s e s   i t s  

s t o r e d   e n e r g y   to   t h e   r e a r   w h e e l s ,   t h e   t o y   v e h i c l e   10  

w i l l   e i t h e r   r i d e   f o r w a r d   w i t h   a l l   f o u r   w h e e l s   on  t h e  

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

w i l l   d e p e n d   on  t h e   w e i g h t i n g   of  t he   v e h i c l e   b o d y .  

F i g u r e s   19  to   21  show  t h e   toy   v e h i c l e   10  when  t h e  

s h i f t   l e v e r   44  i s   in  t h e   f i f t h   g e a r   p o s i t i o n .   In  t h i s  

p o s i t i o n ,   t h e   r i g h t   w e i g h t   30  i s  p i v o t e d   to   t h e   r e a r  

l o w e r i n g   t h e   p r o j e c t i o n   38  t h e r e o f   b e l o w   t h e   c h a s s i s  

12  to   c o n t a c t   t h e   g r o u n d ,   t he   toy   v e h i c l e   p e r f o r m i n g  

a  w h e e l   s t a n d .   When  in  f i f t h   g e a r ,   t h e   c e n t r e   o f  

g r a v i t y   of  t h e   t o y   v e h i c l e   10  i s   moved  b a c k   to   50%  o f  

i t s   maximum  s i n c e   o n l y   one  w e i g h t   i s   p i v o t e d   to   t h e  

r e a r .   The  t oy   v e h i c l e   10,  when  d r i v e n   by  t h e   m o t o r   2 0 ,  

w i l l   t u r n   to   t h e   r i g h t   as  t he   f r o n t   w h e e l s   a r e   l i f t e d  

and  a  w h e e l   s t a n d   i s   p e r f o r m e d .  

A  f u r t h e r   g e a r   may  be  p r o v i d e d   s i m i l a r   t o   t h e  

f o u r t h   g e a r   b u t   w i t h   w e i g h t   32  f o r w a r d ,   t h i s   f u r t h e r  

g e a r   b e i n g   r e l a t e d   to   f i r s t   g e a r   in  an  e q u i v a l e n t  

r e l a t i o n s h i p   t o . f o u r t h   and  f i f t h   g e a r s .  
In  a c c o r d a n c e   w i t h   t he   above   d e s c r i p t i o n   t h e r e   i s  

p r o v i d e d   a  m u l t i - a c t i o n   toy   v e h i c l e   w h i c h   e x h i b i t s  

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

i s t i c s   d e p e n d i n g   upon  t h e   p o s i t i o n   in   w h i c h   t h e  

s i m u l a t e d   g e a r - s h i f t   l e v e r   i s   p l a c e d .   Such   a  t o y  

p rov ides   e n h a n c e d   p l a y   v a l u e   w i t h   r e s p e c t   to  a  c o n v e n t -  



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

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

t h r o u g h   a  c o n s t r u c t i o n   as  d e s c r i b e d   above   and  such   a  

toy   v e h i c l e   i s   s i m p l e   and  r e l a t i v e l y   i n e x p e n s i v e   t o  

m a n u f a c t u r e .   I t   i s   n o t e d   t h a t   t h e   o b j e c t s   a n d  

a d v a n t a g e s   may  be  o b t a i n e d   in  t h e   f i r s t   e m b o d i m e n t   e v e n  

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

F i g u r e   22  shows  an  a l t e r n a t i v e   e m b o d i m e n t   of  a  

w e i g h t   132  h a v i n g   a  p r o j e c t i o n   139  i n c l u d i n g   a  

r o l l e r   140  w h i c h ,   when  t h e   w e i g h t   132  i s   p i v o t e d   in   t h e  

r e a r w a r d   d i r e c t i o n ,   w i l l   c o n t a c t   and  r o l l   on  t he   s u r f a c e  

8.  The  r o l l e r   140  w i l l   r e d u c e   t h e   r u n n i n g   f r i c t i o n   o f  

t h e   p r o j e c t i o n   139  as  i t   r o l l s   a l o n g   t h e   s u r f a c e   8.  I t  

i s   n o t e d   t h a t   b o t h   w e i g h t s   in   t h e   t oy   v e h i c l e   may  h a v e  

such   r o l l e r s .  

The  e m b o d i m e n t   of  F i g u r e   24  shows   one  of  t h e   t w o  

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

v a r i a t i o n s   b e t w e e n   l e f t   and  r i g h t   t u r n s   of  t h e   t o y  

v e h i c l e .   In  F i g u r e   24,  t h e   l e f t   hand   s i d e   w e i g h t   1 3 8  

is   more  m a s s i v e   and  l a r g e r   t h a n   t h e   r i g h t   h a n d   s i d e  

w e i g h t   3 0 .  

F i g u r e   25  shows  a n o t h e r   a l t e r n a t i v e   e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n   w h e r e  a   p o r t i o n   40'  of  a  p l a t -  

form  40  of  t h e   s h i f t   l e v e r   c o n t a c t s   a  g e a r   19  of  t h e  

m o t o r   20  when  t h e   s h i f t   l e v e r   44  i s   in   a  n e u t r a l   p o s i t i o n  

so  t h a t   a  b r a k i n g   a c t i o n   by  means   of  f r i c t i o n   on  g e a r  
19  can  be  p r o v i d e d .  

R e f e r e n c e   i s   now  made  to   F i g u r e s   26  to   28  w h i c h  

shows  a  t o y   v e h i c l e ,   g e n e r a l l y   i n d i c a t e d   a t   200.   T h e  

toy  v e h i c l e   200  i n c l u d e s   a  c h a s s i s   202  w h i c h   s u p p o r t s  

a  toy  v e h i c l e   body   204.   A  p a i r   of  f r o n t   w h e e l s   2 0 6 a  

and  206b  a r e   r o t a t a b l y   s u p p o r t e d   on  f r o n t   end  2 0 2 a  

of  c h a s s i s   202  by  means   of  a  f r o n t   a x l e   208.   O p p o s i n g  



s i d e   r a i l s   210  and  212  a r e   p r o v i d e d   on  o p p o s i n g   s i d e s  

of  t h e   c h a s s i s   202  on  t h e   u p p e r   s u r f a c e   t h e r e o f .   An 

e n e r g y   s t o r i n g   m e c h a n i s m   220  s u c h   as  a  p u l l - b a c k   m o t o r  

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

on  t h e   c h a s s i s   202  b e t w e e n   t h e   r a i l s   210  and  212.   A  r e a r  
a x l e   214  e x t e n d s   t h r o u g h   an  o p e n i n g   219  in  t h e   m o t o r  

220  and  i s   o p e r a t i v e l y   c o u p l e d   to   t h e   m o t o r   220  so  a s  

to   be  r o t a t e d   t h e r e b y .   A  p a i r   of  r e a r   w h e e l s   2 1 6 a   a n d  

216b  a r e   s e c u r e d   to   o p p o s i t e   e n d s   of  t h e   r e a r   a x l e   2 1 4 .  

A  s l i d i n g   m o t o r   r e t a i n e r   c o v e r   230  i s   p o s i t i o n e d   o v e r  

the   m o t o r   220  and  i n c l u d e s   a  s l o t   232  t h r o u g h   w h i c h   t h e  

r e a r   a x l e   214  may  e x t e n d .   The  c o v e r   230  i s   p o s i t i o n e d  

o v e r   t h e   m o t o r   220  and  i n c l u d e s   s i d e   w i n g s   230a   and  2 3 0 b  

w h i c h   a r e   h e l d   w i t h i n   c u t o u t s   210a   and  212a   f o r m e d   i n  

the   r a i l s   210  and  212 ,   r e s p e c t i v e l y .   T h i s   p e r m i t s   t h e  

c o v e r   230  and  t h e   m o t o r   220  t h e r e u n d e r   to   be  s l i d a b l e  

on  t h e   c h a s s i s   202  in  t h e   d i r e c t i o n s   i n d i c a t e d   by  a r r o w  
A  ( F i g u r e   2 8 ) .  

A  s h i f t   l e v e r   m e c h a n i s m   240  i s   p r o v i d e d   a n d  

i n c l u d e s   a  U - s h a p e d   s e c t i o n   242  h a v i n g   d o w n w a r d l y   e x t e n d -  

ing  arms  244  and  246  and  a  s h i f t   arm  l e v e r   248  w h i c h  

e x t e n d s   in   an  u p w a r d   d i r e c t i o n   t h r o u g h   a  s l o t   2 0 4 a   i n  

t he   c a r   b o d y   2 0 4 .   P i v o t   p i n s   244a   and  246a   on  t h e  

o u t e r   s u r f a c e   of  t h e   l e g s   244  and  246  r e s p e c t i v e l y   a r e  

h e l d   in  o p e n i n g s   210b  and  212b  f o r m e d   in  t h e   r a i l s   2 1 0  

and  212  r e s p e c t i v e l y .   S l i d e   p i n s   244b  and  246b  on  t h e  

i n n e r   s u r f a c e   of  t h e   l e g s   244  and  246  r e s p e c t i v e l y   r i d e  

in  U - s h a p e d   s l o t s   231  and  233 ,   r e s p e c t i v e l y ,   f o r m e d   o n  

t he   s l i d i n g   m o t o r   c o v e r   230 .   A  s h i f t   knob   250  i s  

s e c u r e d   t o   t h e   t o p   of  t h e   s h i f t   l e v e r   2 4 8 .  

T h r e e   p r o j e c t i o n s   2 6 0 ,   262  and  264  p r e f e r a b l y   o f  

d i f f e r e n t   l e n g t h s   a re   s e c u r e d   in  o p e n i n g s   270 ,   272  a n d  

274  so  as  to   e x t e n d   f rom  t h e   u n d e r s i d e   of  t h e   c h a s s i s  



202 .   The  m o t o r   c o v e r   230  i n c l u d e s   an  e x t e n s i o n   2 3 5  

h a v i n g   a  d e t e n t   237.   D e t e n t   p o s i t i o n   r e c e s s e s   211  a r e  

f o r m e d   on  t he   u p p e r   s u r f a c e   of  t he   c h a s s i s   202  so  a s  

to   c o o p e r a t e   w i t h   t h e   d e t e n t   237  in  o r d e r   to   h o l d   t h e  

m o t o r   c o v e r   230  in   a  s e l e c t e d   p o s i t i o n .   By  m o v i n g   t h e  

s h i f t   l e v e r   248  a l o n g   t h e   s l o t   204a  f o r m e d   in   t h e   v e h i c l e  

body   204  in   t h e   d i r e c t i o n s   of  a r r o w   B,  t h e   w h e e l   b a s e ,  

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

r e a r   w h e e l s ,   can  be  c h a n g e d   t o   a l t e r   t h e   b a l a n c e   o f  

t h e   v e h i c l e ,   i t s   c e n t r e   of  g r a v i t y   and  t h e   v e h i c l e ' s  

r u n n i n g   s t a b i l i t y .  

R e f e r e n c e   i s   now  made  a d d i t i o n a l l y   to   F i g u r e s   29 

to   33  to   e x p l a i n   t h e   o p e r a t i o n   and  use   of  t h e   t o y  

v e h i c l e   2 0 0 .  

When  t h e   s h i f t   l e v e r   248  i s   in  i t s   f o r w a r d - m o s t  

p o s i t i o n   in   t h e   f i r s t   g e a r   p o s i t i o n   as  shown  i n  

F i g u r e s   29  and  29A,  t h e   r e a r   w h e e l s   w i l l   be  moved  t o  

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

s h o r t e s t   w h e e l   b a s e .   The  f r o n t   end  235a   of  t h e   e x t e n -  

s i o n   235  p r e s s e s   a g a i n s t   t h e   f r o n t   a x l e   208  so  as  t o  

a p p l y   a  f o r c e   t h e r e - a g a i n s t .   The  r e a r   w h e e l s   2 1 6 a  

and  216b  w i l l   be  f o r w a r d   of  a l l   t h r e e   p r o j e c t i o n s  

260 ,   262  and  264.   As  t h e   m o t o r   220  d r i v e s   t h e   v e h i c l e  

200  in  a  f o r w a r d   d i r e c t i o n ,   t h e   t o y   v e h i c l e   w i l l   p e r f o r m  

a  w h e e l   s t a n d   as  shown  in  F i g u r e   29.  When  a  w h e e l   s t a n d  

i s   p e r f o r m e d ,   t h e   l o n g e s t   p r o j e c t i o n   260  w h i c h   i s   t o  

t h e   l e f t   of  c e n t r e   when  v i e w e d   f a c i n g   t h e   f r o n t   w i l l  

c o n t a c t   t h e   g r o u n d   8.  When  t h e   p r o j e c t i o n   260  c o n t a c t s  

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

216b   w i l l   be  l i f t e d   o f f   t h e   g r o u n d   c a u s i n g   t h e   l e f t  

r e a r   w h e e l   216a  t o   p o w e r   t h e   v e h i c l e   in  a  s p i n   t o  

t h e   l e f t .   S u r f a c e   2 3 5 a   p r e s s i n g   a g a i n s t   t h e   f r o n t   a x l e  

w i l l   c a u s e   a  b r a k i n g   a c t i o n   when  t h e   f r o n t   w h e e l s   2 0 6 a  

and   206b  a r e   a t t e m p t i n g   to   r o l l   on  t h e   g r o u n d .  



F i g u r e s   30  and  30A  show  t h e   t o y   v e h i c l e   200  w i t h  

t h e   s h i f t   l e v e r   248  in  t h e   s e c o n d   g e a r   p o s i t i o n .   T h e  

f r o n t   s u r f a c e   235a   of  t h e   e x t e n s i o n   235  i s   r e l e a s e d  

f r o m   e n g a g e m e n t   w i t h   t h e   f r o n t   a x l e   208 .   The  d e t e n t  

237  e n g a g e s   in   a  s e c o n d   d e t e n t   p o s i t i o n   r e c e s s   2 1 1 .  

The  w h e e l   b a s e   i s   l e n g t h e n e d   s l i g h t l y   so  t h a t   t h e  

l o n g e s t   p r o j e c t i o n   260  i s   p o s i t i o n e d   o n l y   s l i g h t l y  

b e h i n d   t h e   r e a r   w h e e l s .   As  t h e   m o t o r   230  d r i v e s   t h e  

v e h i c l e   200  in  a  f o r w a r d   d i r e c t i o n   and  a  w h e e l   s t a n d  

i s   p e r f o r m e d ,   t h e   p r o j e c t i o n   260  w i l l   move  up  and  a w a y  
f rom  t h e   g r o u n d   and  t he   r i g h t   p r o j e c t i o n   264  w i l l   c o n t a c t  

t h e   g r o u n d   t h e r e b y   l i f t i n g   t h e   l e f t   r e a r   w h e e l   2 1 6 a .  

T h i s   c a u s e s   t h e   r i g h t   r e a r   w h e e l   216b  to   p o w e r   t h e  

v e h i c l e   in   a  s p i n   or  t u r n   t o   t h e   r i g h t .  

F i g u r e s   31  and  31A  show  t h e   t o y   v e h i c l e   200  w i t h  

t h e   s h i f t   l e v e r   248  in  t h e   t h i r d   g e a r   p o s i t i o n .   I n  

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

f u r t h e r   b a c k   t h e r e b y   l e n g t h e n i n g   t h e   w h e e l   b a s e   a n d  

m o v i n g   t h e   r i g h t   p r o j e c t i o n   264  b e h i n d   t h e   r e a r   w h e e l s .  

A c c o r d i n g l y ,   d u r i n g   a  w h e e l   s t a n d   as  t h e   v e h i c l e   200  i s  

p o w e r e d   f o r w a r d ,   t h e   p r o j e c t i o n s   260  and  264  w i l l   m o v e  

u p w a r d   and  t h e   s h o r t e s t   c e n t r e   p r o j e c t i o n   262  w i l l   c o n t a c t  
t h e   g r o u n d .   T h i s   a c t i o n   a i d s   t h e   t o y   v e h i c l e   200  i n  

r u n n i n g   in   a  s t r a i g h t   l i n e   d u r i n g   t h e   w h e e l   s t a n d   s i n c e  
t h e   p r o j e c t i o n   262  i s   c e n t r a l l y   l o c a t e d .  

F i g u r e   32  shows  t h e   t o y   v e h i c l e   200  w i t h   t he   s h i f t  

l e v e r   248  in  t h e   f o u r t h   g e a r   p o s i t i o n .   In  t h e   f o u r t h  

g e a r   p o s i t i o n ,   t he   r e a r   w h e e l s   a r e   moved  b a c k   a  s u f f i c i e n t  

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

toy   v e h i c l e .   T h e r e   i s   g e n e r a l l y   s u f f i c i e n t   w e i g h t   i n  

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

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



f o r w a r d   m o v e m e n t   w i l l   be  in  s t r a i g h t   l i n e s   i f   w e i g h t e d  

u n i f o r m i l y   of  t h e   c e n t r a l   a x i s   f r o m   f r o n t   to   b a c k .  

M o v e m e n t   to   l e f t   or  r i g h t   can  be  a c h i e v e d   by  a p p r o p r i a t e  

w e i g h t i n g   to   one  s i d e   of  t h i s   c e n t r a l   a x i s .   H o w e v e r ,  

in  an  a l t e r n a t i v e   e m b o d i m e n t ,   t h e   f r o n t   w h e e l s   may  b e  

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

be  r a i s e d   when  in  f o u r t h   g e a r   s i n c e   t h e   f r o n t   end   o f  

t he   v e h i c l e   w o u l d   be  t h r o w n   u p w a r d   by  t he   r o t a t i n g  

e l l i p t i c a l   w h e e l s .   O t h e r   f o r m s   of  w e i g h t i n g   may  a l s o  

be  e m p l o y e d   t o   p r o v i d e   t h i s   e f f e c t .  

F i g u r e   33  shows  t he   toy   v e h i c l e   200  in   a  f i f t h  

g e a r   p o s i t i o n .   The  d i s t a n c e   b e t w e e n   t h e   f r o n t   a n d  

r e a r   w h e e l s   i s   g r e a t e s t   in  t h e   f i f t h   g e a r   p o s i t i o n   s o  

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

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

The  p r e s e n t   e m b o d i m e n t   u n d e r   d i s c u s s i o n   l i k e   t h e  

e m b o d i m e n t   shown  in  F i g u r e s   1  to   3  p r o v i d e s   a  m u l t i -  

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

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

d e t e r m i n e d   by  t he   o p e r a t o r   by  s e t t i n g   a  s i m u l a t e d  

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

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

c h a n g e   t h e   c e n t r e   of  g r a v i t y   of   t h e   toy   v e h i c l e ,   t h e  

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

l e n g t h   to   a l t e r   t he   p h y s i c a l   b e h a v i o u r   and  c e n t r e   o f  

g r a v i t y   of  t h e   toy   v e h i c l e .   Such  m u l t i - a c t i o n   t o y  

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

a  toy   h a v i n g   a  h i g h   l e v e l   of  p l a y   v a l u e   to   c h i l d r e n .  

R e f e r e n c e   i s   now  made  to   F i g u r e s   34  to   36  w h i c h  

show  a  t h i r d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   I n  

t h i s   e m b o d i m e n t ,   T - s h a p e d   arms  300  and  302  a r e   p i v o t a l l y  

s u p p o r t e d   on  a  r e a r   a x l e   24,   w h i c h   e x t e n d s   t h r o u g h   o p e n -  



i n g s   301  and  303  in  t h e   arms  300  and  302,   r e s p e c t i v e l y .  

The  arms  300  and  302  e a c h   i n c l u d e   an  u p w a r d l y   e x -  

t e n d i n g   p o r t i o n   306  and  308 ,   r e s p e c t i v e l y ,   w h i c h   r e s p e c t -  

i v e l y   i n c l u d e   i n w a r d l y   p r o j e c t i n g   r o d s   309  and  310  a t  

t h e   u p p e r   e n d s   306a   and  308a   t h e r e o f .  

Arm  300  i n c l u d e s   a  f i r s t   s h o u l d e r   312  h a v i n g   a  s l o t  

313  f o r m e d   t h e r e i n   and   a  s e c o n d  s h o u l d e r  3 1 4  d e f i n i n g  

a  p r o j e c t i o n .   S i m i l a r l y ,   arm  302  i n c l u d e s   a  s h o u l d e r  

320  h a v i n g   a  s l o t   321  f o r m e d   t h e r e i n   and  a  s h o u l d e r   3 2 2  

d e f i n i n g   a  p r o j e c t i o n .  

A  s i m u l a t e d   g e a r - s h i f t   l e v e r   or  c o n t r o l   knob   3 3 0  

i n c l u d e s   an  u p p e r   w e i g h t e d   p o r t i o n   332  w h i c h   p e r m i t s  

m a n u a l   m a n i p u l a t i o n   t h e r e o f   and  an  e x t e n d i n g   r o d   3 3 4  

w h i c h   e x t e n d s   t h r o u g h   a  s l o t   52  in  a  v e h i c l e   body   5 0 ,  

t h e   l e v e r   b e i n g   m o v a b l e   in  a  g e a r - s h i f t   p a t t e r n .   T h e  

rod   324  i s   a  t i g h t   f i t   in  t h e   s l o t   52  to   p r e v e n t   i t  

s l i p p i n g .   A  d i s k   340  i n c l u d e s   an  o p e n i n g   342  in   w h i c h  

t h e   s h a f t   334  of  t h e   l e v e r   330  i s   f i t t e d   and  s e c u r e d .  

A  w a s h e r   344  may  a l s o   be  p r o v i d e d .  

When  c o n s t r u c t e d   as  shown  in  F i g u r e s   34  to   36  t h e  

w e i g h t   332  of  t h e   l e v e r   330  i s   a d a p t e d   to   be  m a n u a l l y  

s h i f t e d   b e t w e e n   f i v e   s h i f t   p o s i t i o n s   52a  to  52e  p l u s  

a  n e u t r a l   p o s i t i o n   52f   in  t h e   p a t t e r n   m a r k e d   o u t   b y  

t he   s h a p e d   s l o t   52.  I t   i s   n o t e d   t h a t   e a c h   of  t h e   f i v e  

s h i f t   p o s i t i o n s   52a  to   52e  a r e   s l i g h t l y   l a r g e r   i n  

d i a m e t e r   t h a n   t h e   s l o t   52  so  t h a t   t he   l e v e r   330  can   b e  

r e l e a s a b l y   l o c k e d   t h e r e i n .   The  d i s k   340  i s   a d a p t e d   t o  

s e c u r e l y ,   s h i f t a b l y   m o u n t   t h e   l e v e r   330  w i t h i n   t h e  

s l o t   52.  The  l o w e r   p o r t i o n   of  t h e   l e v e r   330  i s   a d a p t e d  

to   c o n t a c t   t he   e x t e n s i o n s   308  and  310  of  t h e   arms  3 0 0  

and  302,   r e s p e c t i v e l y ,   d e p e n d e n t   upon  t he   p o s i t i o n   i n  

w h i c h   l e v e r   330  i s   s i t u a t e d .  



When  in  t h e   f i r s t   g e a r   p o s i t i o n ,   t h e   l o w e r   p o r t i o n  

of  t h e   l e v e r   330  w i l l   p r e s s   a g a i n s t   t h e   e x t e n s i o n   310  

to   t h e r e b y   p i v o t   t h e   arm  302  s u c h   t h a t   t h e   p r o j e c t i o n  

322  e x t e n d s   t h r o u g h   t h e   c h a s s i s   12  to   r a i s e   t h e   r e a r  

w h e e l   26b  when  t h e   t oy   v e h i c l e   i s   p e r f o r m i n g   a  w h e e l  

s t a n d .   S i n c e   t h e   w e i g h t   332  i s   s h i f t e d   to   t h e   r e a r   o f  

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

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

The  l e f t   r e a r   w h e e l   26b  i s   r a i s e d   t u r n i n g   t h e   t o y  

v e h i c l e   to  t h e   l e f t .  

In  t he   s e c o n d   g e a r   p o s i t i o n ,   t h e   w e i g h t   332  i s  

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

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

o t h e r w i s e   w e i g h t e d .  

In  t h e   t h i r d   s h i f t   p o s i t i o n ,   t h e   w e i g h t   332  i s  

s h i f t e d   to  t h e   r e a r ,   b u t   t h e   l o w e r   p o r t i o n   of  t he   l e v e r  

330  d o e s   n o t   s u f f i c i e n t l y   c o n t a c t   e x t e n s i o n s   308  o r  

310,   and  h e n c e ,   p r o j e c t i o n s   314  and  322  do  n o t   p r o j e c t  

t h r o u g h   t h e   c h a s s i s   12.  In  t h e   t h i r d   g e a r ,   t he   t o y  

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

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

o f f   of  the   r u n n i n g   s u r f a c e .  

In  t h e   f o u r t h   g e a r   p o s i t i o n ,   t h e   w e i g h t   332  i s  

a g a i n   s h i f t e d   f o r w a r d   b u t   to   t h e   r i g h t   s i d e   of  t h e  

v e h i c l e .   E x t e n s i o n s   308  and  310  a r e   n o t   c o n t a c t e d ,   a n d  

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

w h e e l s .   D e p e n d i n g   on  t h e   r e l a t i v e   w e i g h t i n g ,   t h e .  

w e i g h t   i s   to   t h e   r i g h t   of  t he   v e h i c l e   and  t h i s   w i l l  

t e n d   to   p u l l   t h e   v e h i c l e   to   t h i s   s i d e .  

In  t h e   f i f t h   g e a r   p o s i t i o n ,   t h e   w e i g h t   332  i s  

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

t h e   l o w e r   p o r t i o n   of  t h e   l e v e r   330  p r e s s e s   a g a i n s t   t h e  

e x t e n s i o n   308  to   c a u s e   t h e   p r o j e c t i o n   314  to   p r o j e c t  



t h r o u g h   t h e   b o t t o m   of  t h e   c h a s s i s   12.  The  v e h i c l e   w i l l  

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

p r o j e c t i o n   314  w i l l   c o n t a c t   the   s u r f a c e   on  w h i c h   t h e   t o y  

v e h i c l e   is   r i d i n g ,   t h e r e b y   l i f t i n g   t he   r e a r   w h e e l   2 6 a  

o f f   of  t he   g r o u n d   as  shown  in  F i g u r e   3 6 .  

The  s l o t s   313  and  321  a re   p r o v i d e d   in  t h e   a r m s  

300  and  302,   r e s p e c t i v e l y ,   to  r e c e i v e   a  l e a f   s p r i n g  

s u c h   as  a  l e a f   s p r i n g   350  as  shown  in  F i g u r e   36.  T h e  

l e a f   s p r i n g s   p r o v i d e   a  b i a s   to   t h e   arms  300  and  302  s u c h  

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

by  t he   d i s k   3 4 0 .  

I t   i s   n o t e d   t h a t   t he   arms  300  and  302  may  be  w e i g h t -  
ed  as  in  t h e   e m b o d i m e n t   shown  in  F i g u r e s   1  to  21.  A l s o  

t h e   s e c o n d   e m b o d i m e n t   of  v e h i c l e   may  be  w e i g h t e d   as  s h o w n  

in  F i g u r e s   1  to   2.  F u t h e r   t he   s e c o n d   and  t h i r d   e m b o d i -  

m e n t s   may  a l s o   be  c o m b i n e d .  



1.  A  t o y   v e h i c l e   (10 ,   200)  c o m p r i s i n g   a  b a s e   ( 1 2 , 2 0 2 ) ,  

w h e e l s   ( 1 6 a ,   16b,   2 6 a ,   26b ;   2 0 6 a ,   2 0 6 b ,   2 1 6 a ,   216b)  a n d  

means   t o   a l t e r   t h e   p o s i t i o n   of   t h e   c e n t r e   of  g r a v i t y .  

2.  A  t oy   v e h i c l e   as  c l a i m e d   in   C l a i m   1  in  w h i c h   t h e r e  

i s   a  l e v e r   (40,   240 ,   344)  c o u p l e d   to   t h e   means   to   a l t e r  

t h e   p o s i t i o n   of  t h e   c e n t r e   of  g r a v i t y .  

3.  A  t o y   v e h i c l e   as  c l a i m e d   in   C l a i m s   1  or   2  in   w h i c h  

t h e   means   c o m p r i s e s   a  m o v a b l e   w e i g h t   (30 ,   32)  p r o x i m a t e  

a  w h e e l   ( 2 6 a ,   2 6 b ) .  

4.  A  t o y   v e h i c l e   as  c l a i m e d   i n - C l a i m s  1 ,   2  or  3  i n  

w h i c h   t h e r e   a re   two  f r o n t   w h e e l s   ( 1 6 a ,   16b)  and  t w o  

r e a r   w h e e l s   (26a ,   26b)  a  w e i g h t   (30 ,   32)  b e i n g   p i v o t a l l y  

s u p p o r t e d   on  t h e   b a s e   p r o x i m a t e   e a c h   of  t h e   r e a r   w h e e l s ,  

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

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

5.  A  t o y   v e h i c l e   as  c l a i m e d   in  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 r e   i s   a  s l i d i n g   w e i g h t   ( 2 2 0 )  

s u p p o r t e d   on  t h e   b a s e   to  a l t e r   t h e   c e n t r e   of  g r a v i t y .  

6.  A  t o y   v e h i c l e   as  c l a i m e d   in   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   l e n g t h   of   t h e   w h e e l   b a s e   i s  

v a r i e d .  

7.  A  t o y   v e h i c l e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   2 

t o   6  in  w h i c h   the   l e v e r   (334)  i s   w e i g h t e d   ( 3 3 2 ) .  

8.  A  t o y   v e h i c l e   as  c l a i m e d   in   C l a i m  7   in  w h i c h   t h e  



l e v e r   (334)  i s   c o n n e c t e d   to   an  arm  (300 ,   302)  p o s i t i o n e d  

a d j a c e n t   a  w h e e l   (26a  2 6 b ) ,   t h e   arm  h a v i n g   a  p r o j e c t i o n  

( 3 1 4 ,   322)  w h i c h   s e l e c t i v e l y   p r o j e c t s   t h r o u g h   t h e   b a s e  

d e p e n d i n g   on  t he   p o s i t i o n   of  t he   l e v e r .  

9.  A  t o y   v e h i c l e   as  c l a i m e d   in  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   c o m p r i s i n g   a  p r o j e c t i o n   (38,   39;  260 ,   2 6 2 ,  

264;   314 ,   322)  w h i c h   p r o j e c t s   t h r o u g h   t h e   b a s e   t o w a r d s  

t h e   s u r f a c e   (8)  on  w h i c h   t h e   t o y   v e h i c l e   i s   p l a c e d .  

10.  A  toy   v e h i c l e   as  c l a i m e d   in  C l a i m   9 i n   w h i c h   t h e  

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

t h e   b a s e   a c c o r d i n g   to   t h e   p o s i t i o n   of  t h e   c e n t r e   o f  

g r a v i t y .  

11.  A  t o y   v e h i c l e   as  c l a i m e d   in   a n y  o n e   of  C l a i m s   2  t o  

10  c o m p r i s i n g   a  m o t o r   ( 20 ,   220)  and  t h e   l e v e r   b e i n g  

m o v a b l e   to   a  number   of  s e l e c t e d   p o s i t i o n s   in  t h e   m a n n e r  

of  an  a u t o m o b i l e   g e a r   s t i c k ,   t h e   p o s i t i o n s   c o r r e s p o n d -  

i ng   to   v a r i a t i o n s   in  t h e   c e n t r e   of  g r a v i t y .  
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